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CEmivncAL COMPOUNDS 



This invention relates to chemical compounds, or pharmaceutically acceptable salts 
thereof. These compounds possess human 11 -B-hydroxysteroid dehydrogenase type 1 enzyme 
5 (llpHSDl) inhibitory activity and accordingly have value in the treatment of disease states 
including metabolic syndrome and are useful in methods of treatment of a warm-blooded 
animal, such as man. The invention also relates to processes for the manufacture of said 
compounds, to pharmaceutical compositions containing them and to their use in the 
manufacture of medicaments to inhibit 1 IpHSDlin a warm-blooded animal, such as man. 
1 0 Glucocorticoids (Cortisol in man, corticosterone in rodents) are counter regulatory 

hormones i.e. they oppose the actions of insulin (Dallman MF, Strack AM, Akana SF et al. 
1993; Front Neuroendocrine! 14, 303-347). They regulate the expression of hepatic enzymes 
involved in ghwoneogenesis and increase substrate supply by releasing glycerol from adipose 
tissue (increased lipolysis) and amino acids from muscle (decreased protein synthesis and 
IS increased protein degradation). Glucocorticoids are also important in the differentiation of 
pre-adipocytes into mature adipocytes which are able to store triglycerides (BujalskalJ et al. 
1999; Endocrinology 140, 3188-3196). This may be critical in disease states where 
glucocorticoids induced by "stress" are associated with, central obesity which itself is a strong 
risk factor for type 2 diabetes, hypertension and cardiovascular disease (Bjorntorp F & 
20 Rosmond R 2000; Int J. Obesity 24, S80-S85) 

It is now well established that glucocorticoid activity is controlled not simply by 
secretion of Cortisol but also at the tissue level by intracellular interconvexsion of active 
Cortisol and inactive cortisone by the 11 -beta hydroxysteroid dehydrogenases, llpHSDl 
(which activates cortisone) and 1 1 (JHSD2 (which inactivates Cortisol) (Sandeep TC & Walker 
25 BR 2001 Trends in Endocrinol & Metab. 12, 446-453). That this mechanism may be 

important in man was initially shown using carbenoxolone (an anti-ulcer drug which inhibits 
bolh 1 10HSD1 and 2) treatment which (Walker BR et al. 1995; J. Clin. Endocrinol. Metab. 
80, 3155-3159) leads to increased insulin sensitivity indicating that 1 1&HSD1 may well be 
regulating the effects of insulin by decreasing tissue levels of active glucocorticoids (Walker 
30 BR et al. 1995; J. Clin. Endocrinol. Metab. 80, 3155-3159). 

Clinically, Cuahmg'a syndrome is associated with. Cortisol excess which in turn is 
associated with glucose intolerance, central obesity (caused by stimulation of prc-adipocyte 
differentiation in this depot), dysUpidaemia and hypertension. Cushing's syndrome shows a 
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numbei: of clear parallels with metabolic syndrome. Even though the metabolic syndrome is 
not generally associated with excess circulating Cortisol levels (Jessop DS et al. 2001; J. Clin. 
EndocrinoL Metab. 86, 4109-4114) abnormally high llpHSDl activity within tissues would 



5 lower plasma Cortisol levels than lean controls, 1 1 PHSDl activity in subcutaneous fat was 
greatly enhanced (Rask E et al, 2001; J. Clin. Endocrinol. Metab. 141 8-1421). Furthermore, 
the central fat, associated with the metabolic syndrome expresses much higher levels of 
1 lpHSDl activity than subcutaneous fat (Bujalska U et al. 1997; Lancet 349, 1210-1213). 
Thus there appears to be a link between glucocorticoids, 1 lpHSDl and the metabolic 
10 syndrome. 

1 1PHSDI knock-out mice show attenuated glucocorticoid-induced activation of 
gluconeogenic enzymes in response to fasting and lower plasma glucose levels in response to 
stress or obesity (Kotelevtsev Yet al. 1997; Proc. Natl. Acad. Sci USA 94, 14924-14929) 
indicating the utility of inhibition of llpHSDl in lowering of plasma glucose and hepatic 

1 5 glucose output in type 2 diabetes. Furthermore, these mice express an antiatherogenic 
lipoprotein profile, having low triglycerides, increased HDL cholesterol and increased apo- 
lipoprotein Al levels. (Morton NM et al. 2001; J. Biol Chem. 276, 41293-41300). This 
phenotype is due to an increased hepatic expression of enzymes of fat catabolism and 
PPARou Again this indicates the utility of 11 pHSDl inhibition in treatment of the 

20 dyslipidaemia of the metabolic syndrome. 



(Masuzaitf H et al. 2001; Science 294, 2166-2170). When expressed under the control of an 
adipose specific promoter, 1 1 pHSDl transgenic mice have high adipose levels of 

25 corticosterone, central obesity, insulin resistant diabetes, hyperlipidaemia and hyperphagia. 
Most importantly, the increased levels of 1 1 PHSDl activity in the fat of these mice are 
similar to those seen fai obese subjects. Hepatic 11 PHSDl activity and plasma corticosterone 
levels were normal, however, hepatic portal vein levels of corticosteione were increased 3 
fold and it is thought that this is the cause of the metabolic effects in liver. 

30 Overall it is now clear that the complete metabolic syndrome can be mimicked in mice 

simply by overexpressing 1 lpHSDl in fat alone at levels similar to those in obese man. 



be expected to have the same effect In obese men it was shown that despite having similar or ~ 



The most convincing demonstration of a link between the metabolic syndrome and 
1 lpHSDl comes from recent studies of transgenic mice over-expressing 1 lpHSDl 
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1 lpHSDl tissue distribution is widespread and overlapping with that of the 
glucocorticoid receptor. Thus, 11&HSD1 inhibition could potentially oppose the effects of 
glucocorticoids in a number of physiological/pathological roles. 1 lpHSDl is present in 
human skeletal muscle and glucocorticoid opposition to the anabolic effects of insulin on 
5 protein turnover and glucose metabolism are well documented (Whorwood CB et al. 2001 ; J. 
Clin. Endocrinol. Metab. 86, 2296-2308). Skeletal muscle must therefore be an important 

target for 1 1 PHSD1 based therapy. 

Glucocorticoids also decrease insulin secretion and this could exacerbate the effects of 
glucocorticoid induced insulin resistance. Pancreatic islets express 1 lpHSDl and 
10 carbenoxolone can inhibit the effects of 1 1-dehydocortiooBterone on insulin release (Davani B 
et al. 2000; J. BioL Chem. 275. 34841-34844). Thus in treatment of diabetes 1 lpHSDl 
inhibitors may not only act at the tissue level on insulin resistance but also increase insulin 
secretion itself. 

Skeletal development and bone function is also regulated by glucocorticoid action. 
15 1 lpHSDl is present in human bone osteoclasts and osteoblasts and treatment of healthy 
volunteers with carbenoxolone showed a decrease in bone resorption markers with no change 
in bone formation markers (Cooper MS et al 2000; Bone 27, 375-381). Inhibition of 
1 lpHSDl activity in bone could be used as a protective mechanism in treatment of 
osteoporosis. 

20 Glucocorticoids may also be involved in diseases of the eye such as glaucoma. 

1 lpHSDl has been shown to affect intraocular pressure in man and inhibition of 1 lpHSDl 
may be expected to alleviate the increased intraocular pressure associated with glaucoma 
(Rauz S et al. 2001; Investigative Opthalmology & Visual Science 42, 2037-2042). 

There appears to be a convincing link between 1 1 pHSDl and the metabolic syndrome 
25 both in rodents and in humans. Evidence suggests that a drug which specifically inhibits 
1 1 PHSD1 in type 2 obese diabetic patients will lower blood glucose by reducing hepatic 
gluooneogenesiB, reduce central obesity, improve the atherogenic lipoprotein phenotype, 
lower blood pressure and reduce insulin resistance. Insulin effects in muscle will be enhanced 
and insulin secretion from the beta cells of the islet may also be increased. 
30 Currently there are two main recognised definitions of metabolic syndrome. 

1) The Adult Treatment Panel (ATP HI 2001 JMA) definition of metabolic syndrome 
indicates Oat it is present if the patient has three or more of the following symptoms: 

> Waist measuring at least 40 inches (102 cm) for men, 35 inches (88 cm) for women; 
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> Serum triglyceride levels of at least 150 mg/dl (1 .69 mmol/1); 

>► HDL cholesterol levels of less than 40 mg/dl (1 .04 mmol/1) in men, less than 50 mg/dl 
(1.29 mmol/1) in women; 

> Blood pressure of at least 135/80 mm Hg; and / or 

5 > Blood sugar (serum glucose) of at least i 10 mg/dl (6.1 mmol/1). 

2) The WHO consultation has recommended the following definition which does not imply 
causal relationships and is suggested as a working definition to be improved upon in due 
course: 

> The patient has at least one of the following conditions: glucose intolerance, impaired 
10 glucose tolerance (IGT) or diabetes mellitus and/or insulin resistance; together with 

two or mors of the following: 

> Raised Arterial Pressure; - 

> Raised plasma triglycerides 

> Central Obesity 
IS > Microalbuminuria 

We have found mat the compounds defined in the present invention, or a 
phatmaceutically acceptable salt thereof, are effective 1 lpHSDl inhibitors, and accordingly 
have value in the treatment of disease states associated with metabolic syndrome. 

Accordingly mere is provided the use of a compound of formula (I): 

O 




CR 6 ) m 

20 frV 

CO 

wherein: 

Ring A is selected from aryl or heteroaryl; 

R 1 is selected from halo, nitre, oyano, hydroxy, amino, carboxy, carbamoyl, mercapto, 
25 suhAaraoyl, Cmalkyl, C 2 .6alkenyl, C^alkynyl, Cj-calkoxy, Ci.«aHcanoyl, C^alkanoyloxy. 
i\HCwalkyl)aniino, W-CCi-ealkyl^amino, Ci^alkraoylamino, W-(Ci.6alkyl)carbamoyl, 
i^^r-(Ci.6aIkyl)2carbamoyl, Ci-sBlkylS^ wherein a is 0 to 2, Ci^alkoxycarbonyU 
iV-(Ci^alkyl)8uh>hamoyl, /iUV , <Ci.6alkyl) 2 sulphamoyl, CMalkylsulphonyiamino, carhocyclyl, 
hetexocyclyl, carbocyclylCo. 6 alkylcne-V- and heterocyclylCo-«aikylene-Y-; or two R l on 
30 adjacent carbons may form an oxyO^alkoxy group; wherein R l may be optionally substituted 
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on carbon by one or more groups selected from R 7 ; and wherein if said heterocyclyl contains 
an -NH- moiety that nitrogen may be optionally substituted by a group selected from R ; 
n is 0-3 ; wherein the values of R 1 may be the same or different; 
R 2 , R 3 , R 4 and R 5 are independently selected from hydrogen, hydroxy, amino, cyano, 
5 Cj^alkyl, C M alkoxy, JV-(C ,^aHcyl)amino f K//-(Ct^alkyl) a amino, Ci^aDcylS(0) 8 wherein a is 
0 to 2, CMalkoxycarbonyl, carbocyclyl, heterocyclyl, carbooyolyiCi^alkyl and 
heterocyclylCi-talkyl; or R a and R 3 together form oxo; wherein R a , R 3 , R 4 and R s maybe 
independently optionally substituted on carbon by one or more groups selected from R 9 ; and 
wherein if said heterocyclyl contains an -NH- moiety that nitrogen may be optionally 
10 substituted by a group selected from R 10 ; 

X is -CR ll R w % -S(OV. -O-. -NR 13 -, -C(O), -C^NR 14 -, -NR 15 C(0)-. -SQ2NR 16 - or 
-NR 16 S02-; wherein a is 0 to 2; 
rislor2; 
q is 0 or I; 
15 p is 0 or 1; 

Ring B is carbocyolyl or heterocyclyl; wherein if said heterocyclyl contains an -NH- 
moiety mat nitrogen may be optionally substituted by a group selected from R 17 ; 

R* is a substituent on carbon and is selected from halo, nitro, cyano, hydroxy, amino, 
caiboxy, carbamoyl, mercapto, sulphamoyl, frifluoromethyl, trifluoromethoxy, Cualkyl, 
20 Cwalkenyl, Ca^alkynyl, Ci ^alkoxy, Ci^alkanoyl, C^alkanoyloxy, JV-<Ci^alkyl)amino, 
ttAKCi^alkylfeamino, Ci-*alkanoylanuno, J^(Ci4autyl)carbamoyl, 
^^-(Ci-ialkyl^caroamoyl, CMalkylS(0) a wherein ais 0 to 2, C i ^alkoxycarbonyl, 
^r-(CMalkyl)sulphamoyl, WV^Ci-4alkyl)2Sulphamnyl, Ct^alkylsulphonylamino, carbocyclyl., 
heterocyclyl carboeyelylCo^alkylene-Y- and heterocyclylC<Malkylene-Y-; wherein R 6 may 
25 be optionally substituted on carbon by one or more groups selected from R ,B ; and wherein if 
said heterocyclyl contains an -NH- moiety that nitrogen may be optionally substituted by a 
group selected from R 19 ; 

m is 0-3; wherein the values of R 6 may be the same or different-, 

V is -S(0) 8 -, -O-, -NR 20 -, -C(0), -CCONR 31 -, -NR^CCO)- or -SO2NR"-; wherein a is 

30 0to2; 

R 7 , R* and R" are independently selected from halo, nitro, cyano, hydroxy, amino, 
carboxy. carbamoyl, mercapto, sulphamoyl, bifluoromethyi, trifluoromethoxy, Cj^alkyl, 
Cwalkenyl, Ca^alkynyl, C w alkoxy, Ci^alfcanoyl, CMalkanoyloxy, W-(Ci*alkyl)ainino, 
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Ar # iV-(Ci-4alkyI)2ajnina, Cwalkanoylamino, i^CCi^aJkyOcarbamoyl, 
N t AT-(CMalkyl) 2 caibamoyi, CiualkylS(0) a wherein a is 0 to 2, Ci^alkoxycarbonyl, 
AT-(Ci^aIkyl)sulphamoyl, ^JV-(CMalkyl)asulphamoyl, Ci^alkylsulphonylainino, carbocyclyl 
and heterocyclyl; wherein R 7 , R 9 and R 18 may be independently optionally substituted on 
5 carbon by one or more R 26 ; 

R u and R 12 are independently selected from hydrogen, hydroxy, amino, cyano, 
CMalkyl* CMalkoxy, JV^Cj-aal^ carbocyclyi, heterocyclyl 

carbooyolylCMalkyl, beterocyclylCMalkyl; wherein R 1 1 and R 12 maybe independently 
optionally substituted on carbon by one or more groups selected from R 24 ; and wherein if said 
1 0 heterocyclyl contains an -NH- moiety that nitrogen may be optionally substituted by a group 
selected from R 25 ; 

R 24 is selected from halo, nitro, cyano, hydroxy, amino, carboxy, carbamoyl, 
mercapto, sulphamoyi, irifluoromethyl, tfifluoromethoxy, CMfilkyl, C^alkenyl, C^alkynyl, 
Cwalkoxy, C^alkanoyl, Ci^alkanoyloxy, M(C^alkyl)amino, ^JV^CMalkylfcaraino, 

15 CMalkanoylamino, iV-(C w alkyl)caTbamoyl, ^^-(Ci^alkyl^carbamoyl, CMalkylS(0) fl 

wherein a is 0 to 2, C M alkoxycarbonyi, iV-(Ci^alkyl)sulphamoyU ^JVKCt4atkyl) 2 sulphamoyl 
and Cj^alkylsulphonylamino; 

R* R 10 , R 17 , R 19 and R 25 are independently selected from Ci^alkyl, C l4 alkanoyl, 
C] ^alkylsulphonyl, Ct^alkoxycarbonyl, carbamoyl, W-(Ct^alkyl)cafbamoyl, 

20 A£i\KCi-4alkyI)ca*amoyl, benzyl, benzyloxycaibonyl, benzoyl, heterocyclyl and 
phenylsulphonyl; 

R 13 , R*\ R 1 * R ltf , R? 0 , R 2, f R M and R* are independently selected fiom hydrogen, 
phenyl, Ci^alkylsulphonyl and CWlkyl; 

R 26 is selected from halo, nitro, cyano, hydroxy, trifiLuoromeihoxy, trifluoromethyl, 

25 amino, carboxy, carbamoyl, meroapto, sulphamoyi, methyl, ethyl, methoxy, ethoxy, acetyl, 
acetoxy, methylamino, ethylamino, dimethylamino, diethylamino, W-methyl-A^-ethylamino, 
acetyiamino, iV-methylcarbamoyl, iV-ethylcaibamoyl. AW-dimethylcarbamoyl, 
MMdiethylcarbamoyl, AT-methyl-AT-ethylcarbamoyl, methyithio, ethylthio, methylsulphinyl, 
etfiylfiulphinyl, mesyl, ethylsulphonyl, methoxycarbonyl, cthoxycarbonyl, 

30 iV-methylaulphamoyl, AT-ethylsulphamoyl, MiV-dimethylsulphamoyl, JViAT-diefhylsulphamoyl 
ot iy^methyl-AT-ofhylsulphamoyl; 
or a pharmaceutical^ acceptable salt thereof 1 , 

in the manufacture of a medicament for use in the inhibition of 1 1 PHSD1 ; 
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with the proviso that said compound is not (l-m^hyl-l-pyrid-3-ylB<iiyl)-(pyrid-3-yI)-ketone. 

According to a further feature of the invention there is provided a compound of 
formula (la): 



B 




„ A 



5 

wherein: 

Ring A is selected from furanyl, fhienyl orpyridyl; 

R 1 is selected from halo, nitro, cyano, hydroxy, amino, carboxy, carbamoyl, mercapto, 
sulphamoyl, C M alkyl, C^alkenyl. Cj^alkynyl. C^alkoxy, Coalkanoyl, Ci^alkanoyloxy, 
10 JV-(C,^alkyl)amino, ^-(Ci^allr^amino, Ci^anoylamino, tf-<Ci.4alkyl)carbamoyl, 
^^-(C^alkyl^carbamoyl, C w alkylS(0), wherein a is 0 to 2, Ct^oxycarbonyl, 
^C M alkyl)sulphamoyl, iV.JV-CC^alkylJjsulphamoyl, C w a3kylsnrphonylamino, carbocyclyl, 
heterocyclyl, carbocyclylCow^alkylene-Y- and heteiocyclylC<Malkylene.Y-; or two R 1 on 
adjacent carbons may form an oxyCi-4alkoxy group; wherein R 1 maybe optionally substituted 
15 on carbon by one or more groups selected from R 7 ; and wherein if said heterocyclyl contains 
an -NH- moiety that nitrogen maybe optionally substituted by a group selected from R B ; 
n is 0-3; wherein the values of R 1 maybe the same or different; 
R 2 is selected from amino, d. 3 alkoxy and /iHCwaltytyantino; wherein R 2 may be 
optionally substituted on carbon by one or more groups selected from R 9 ; 
20 Ring B is 3-6 membered arylora 3-6 membered heteroaryl; wherein if said heteroaryl 

contains an -NH- moiety that nitrogen maybe optionally substituted by a group selected from 
R 17 ; 

R* is a substituent on carbon and is selected from halo, nitro, cyano, hydroxy, amino, 
carboxy, carbamoyl, mercapto, sulphamoyl, trifluoromethyl, trifluoromethoxy, CMalkyl, 

25 C 2 -*alkenyl, Ca^alkynyl, C M alkoxy, Cwalkanoyl, Ci^alkanoyloxy, AT-(C M alkyl)amino, 
AT,Ar-(Ciu^l)2ammo, Ci^kanoylainino. JV-(Ci.4alkyl)carbamoyl, 
MM(Ci^alkyl) 2 carbamoyl, C M alkylS(0), wherein a is 0 to 2, Ci^alkoxycarbonyl, 
AT-CCi^^kyOsulphamoyl, W<C M alkyl)2Surphamoyl, Ct^aDcylsutohonylamino, carbocyclyl 
and heterocyclyl; wherein R° maybe optionally substituted on carbon by one or more groups 

30 selected from R 18 ; and wherein if said heterocyclyl contains an -NH- moiety mat nitrogen 
may be optionally substituted by a group selected from R 19 ; 
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m is 0-3; wherein the values of R 6 may be the same or different; 

Y is -S(Oy, -O-, -"NR. 20 -, -C(0), -C(0)NR 21 -, -NR^C(0> or -SO2NR 23 -; wherein a is 

0to2; 

R 7 * R? and R 18 are independently selected from halo, xiitro, cyano, hydroxy, amino, 
5 carboxy, carbamoyl, meroapto, sulphamoyl, trifluoromethyl, trifluoromefhoxy, Ci^alkyl, 
C 2 ^alkenyl, Ca^alkynyl, Ci^alkaxy, Ci-tflkanoyi, Ci^alkanoyloxy, ^(CMalky^amino, 
iSr P 7/-(CMaIkyl) 2 amino, CMalkanoylamino, iV<Ci^alkyl)caxbamoyl> 
JV F .iV : -(Ci^alkyl)2carbatrtoyl s C M alkylS(0) a wherein a is 0 to 2, CMalkoxycarbonyl, 
jY-(Ci.4»Dcyl)«ulph»aioyl, J^?/-(Ci^alkyl) 2 sulphainoyl, Ci. 4 alkylBuiphonyiainino f carbocyclyl 
10 and hsterocyclyl; 

R*, R 17 and R w are independently selected from Ci^alkyl, Ci. 4 alkanoyl, 
Ci-j^alkylsulphonyl, Cj^^oxycaxbonyl, carbamoyl, A^CCi^lky^carbamoyl, 
MAT-(Ci^alkyl)cafbamoyl, benzyl, benzyloxycarbonyl, benzoyl and phenyhulphonyi; 
R 20 , R 21 , R n and R 23 are independently selected from hydrogen and Chalky!; 
IS or a pharmaceutically acceptable salt thereof; 

with the proviso that said compound is not (a-methoxybenzyl)-(pyrid-4-yl)-kGtone, (a- 
aminoben2yl)-fpyrid-3-yl)-ketoiie 5 [l-(fur«2-yl)-l-(e^^ or [1- 

(&r-2-ji)-l-(methoxy)methyl]-(fur-2-yl)-ketone. 

According to a further feature of the invention there is provided a compound of 
20 formula (lb): 




wherein: 

Ring A is thiazolyl; 

25 R 1 is selected from halo, mtro, cyano, hydroxy, amino, carboxy, carbamoyl, mercapto, 

sulphamoyl, Chalky!, C&*alkenyl, C2-4alkynyl, Ci. 4 aIkoxy, CMalkanoyl, Q^alkanoyloxy, 
iV-(Ci. 4 alkyl)amino, i^iV-CCuialky^amino, Cualkanoylammo, JV-(CMalkyl)catbamoyl, 
iViJV-CCMalM^oaTbamoyU CMalkylS(0) a wherein a is 0 to 2, Ci^alkoxyoarboayl, 
iV-(CMaflqfl)sulphamoyl, AC/V-(Cwalkyl)2SUlphamoyl» Ci^alkylsulphonylamino, carbocyclyl, 

30 hetorocyclyl, carbocyclylCo^alkytene-Y- and heterocyclylCwattylene-Ys or two R l on 
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adjacent carbons may form an oxyCMalkoxy group; whereinR 1 maybe optionally substituted 
on carbon by one or more groups selected from R 7 ; and wherein if said heterocyclyl contains 
an -NH- moiety that nitrogen may be optionally substituted by a group selected from R B ; 
n is 0-3; wherein the values of R 1 may be the same or different} 
5 R a is selected from hydroxy, amino. O-jalkoxy and iKCt-3alkyl)amino; wherein R 2 

may be optionally substituted on carbon by one or more groups selected from R 9 ; 

Ring B is 3-6 membered aiyl or a 3-6 membered heteroaryU wherein if said heteroaryl 
contains an -NH- moiety that nitrogen maybe optionally substituted by a group selected from 
R l7 i 

10 R* is a substituent on carbon and is selected from halo, nitro, cyano, hydroxy, amino, 

caiboxy, carbamoyl, mercapto, sulphamoyl, trifluoromethyl, trifluoromethoxy, Ci^alkyU 
Cwalkenyl. Cwalkynyl. C^alkoxy, Ci^alkanoyl, C^alkanoyloxy, ^CMalkyl)amino, 
iV^r-(CMalkyl) J amino, CMalkanoylamino, iV-(Ci^alkyl)carbamoyl, 
^(Ci-talky^carbamoyl, d^alkylSCO). wherein a is 0 to 2, C M alkoxycarbonyl, 
15 tf-(Ci*alkyl)sulphamoyl, W-CCMalkyl^aulphamoyl, C M alkyl8ulphonylamino 5 carbocyclyl 
and heterocyclyl; wherein R 6 may be optionally substituted on carbon by one or more groups 
selected from R 18 ; and wherein if said heterocyclyl contains an -NH- moiety that nitrogen 
may be optionally substituted by a group selected from R ,s ; 

m is 0-3; wherein the valueB of R 6 may be the same or different; 
20 Y is -S<0>, "O". "NR 20 -, -C(0), -C(0)NR*\ -NR^CCO)- or -SOjNR 23 -; wherein a is 

Oto2; 

R', R' and R 18 are independently selected from halo, nitro, cyano, hydroxy, amino, 
carboxy, carbamoyl, mercapto, sulphamoyl, trifluoromethyl, trifluoromethoxy, Ci ^alkyl, 
Cwalkenyl, Cwalkynyl C^alkoxy, Ci-4alkanoyl, Ci^talkanoyloxy, JV-(CMalkyl)amino, 
25 Mtf-(Ci.4alkyl)2amino, Ci^alkanoylarnino, i^-(Ci.4alkyl)carbamoyl, 

JWCwalkylkcarbamoyl, C M alkylS(0) 0 wherein a is 0 to 2, Ci^alkoxycarbonyl, 
AT-(CiwiaIkyl)BvUpharnoyi, 77,W-(d-ialkyl)2SulphBmoyl, C t^alkylsulphonylanuno, carbocyclyl 
and heterocyclyl; 

R\ R 17 and R ,p are independently selected from Ci^alkyl, Ciwjalkanoyl, 
30 Cwalkylsulphonyl, Ct-»alkoxycarbonyl, carbamoyl, JV-CCMalky^carbamoyl, 

AT,Ar-{CMalkyl)caTbamoyl, benzyl, benzyloxycarbonyl, benzoyl and phenylsulphouyl; 

R™, R SI , R 22 and R 23 are independently selected from hydrogen and CMalkyl; 
or a pharmaceutioally acceptable salt thereof. 
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According to a further feature of Hie invention there is provided a compound of 
formula (Ec): 



5 wherein: 

Ring A is selected from furyl, thienyl, thiazolyl and pyridyl; 

R 3 is selected from halo* nitro, cyano, hydroxy, amino, carboxy, carbamoyl, mercapto, 
sulphamoyl, Ci^alkyl, C2.4alkenyVC 2 ^alkyny] 9 Ci^alkoxy, d^alkanoyl, Ci^alkanoyloxy, 
iV-(C M alkyI)aniino, A/;iV-(Ci-4alkyl) 2 amino, CMalkanoylamino, ^-(Ci-aalkyQcarbanioyl, 
10 JV./f-CCMalkyi^carbamoyl, C w alkylS(0) m wherein a is 0 to 2, CMalkoxycarbonyl, 

iV-(CMalkyl)solphamoyl, jy;i\r-(Ci. 4 alkyl)2SUlphamoyi, Ci^alkylsulphonylamino, carbocyclyl, 
heterocyclyl, carbocyclylCo^alkylcne-Y- a&dheterocyclylCo^alkylene-Y-; ox two R 1 on 
adjacent carbons may form an oxyCi^alkoxy group; wherein R l may be optionally substituted 
on carbon by one or more groups selected from R 7 ; and wherein if said heterocyclyl contains 
15 an -NH- moiety that nitrogen may be optionally substituted by a group selected from R 8 ; 
n is 0-3; wherein the values of R l may be the same or different; 
R 2 is selected from 3-6 membered aryl or carbon linked 3-6 membered heteroaryl; 
wherein R 2 may be independently optionally substituted on carbon by one or more groups 
selected from R 9 ; and wherein if said heteroaryl contains an -NH- moiety that nitrogen may be 
20 optionally substituted by a group selected from R 1G ; 

Ring B is 3-6 membered aryl or a carbon linked 3-6 membered heteroaryl; wherein if 
said heteroaryl contains an -NH- moiety that nitrogen may be optionally substituted by a 
group selected flomR 17 ; 

R* is a subsdtuent on carbon and is selected from halo, nitro, cyano, hydroxy, amino, 
25 carboxy, carbamoyl, mercapto, sulphamoyl, trifluoiomethyl, trifluoromethoxy, Ci-4alkyl, 
Ca^alkenyl, QMalkynyl, C M alkoxy, Ci^alkanoyl, CMalkanoyloxy. AHCi^alkyl)amino, 
iy;Ar-(CMatkyl) 2 amino» C^alkanoylamino, iV-(C M alkyl)carbamoyl, 
JV f iST-(Ci^ancyi)2oarbamoyl, Ci^alkylS(0), wherein a is 0 to 2, Ci^alkoxycarbonyl* 
JVKCi^aIkyl)9uiphainoyl, ^KCMalkyl^sulphamoyl, Cwalkylsulphonylamino. carbocyclyl 
30 and heterocyclyl; wherein R 6 may be optionally substituted on carbon by one or more groups 
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selected from R 18 ; and wherein if said heterocydyl contains an -NH- moiety that nitrogen 

may be optionally substituted by a group selected from R 19 ; 

m is 0-3; wherein the values of R tt may be me same or different 

Y is -S(OV, -0-, -NR 20 -, -0(0), -C(0)NR 21 -, -NR 22 C(0)- or -SCfcNR^; wherein ft is 

5 0to2; 

R 7 , R 9 and R M are independently selected from halo, nitro. cyano, hydroxy, amino, 
carboxy, carbamoyl, morcapto, sulphamoyl, trifluowOTemy^trifluoromethoxy, Cwalkyl, 
Ca^alkenyl, CMalkynyl, dualkoxy, C M alkanoyl, Cj^alkanoyloxy, iV-(C|^lIeyl)amino, 
JY;AT-(Ci^ftlkyl)jammo, Cwalkanoylamino, AKC]-4alkyl)caroainoyL, 
10 AT.AKCi.AalkyQicafbamoyl, Ci^alkylSCO). wherein a is 0 to 2, CMalkbxycarbonyl, 

^-(Ci^alkyDsulphamoyl, jy;7^(Ci-talkyl)2Bulphamoyl, Cx^alkylsulphonylainino, carboeyclyl 
and heterocyclyh 

R 1 , R 10 , R 1 ' and R 1 * are independently selected from Chalky!, Ci-^alkanoyl, 
CMBlkylsulphonyl, Ci^alkoxycarbonyl, carbamoyl, N-(C\ jalkyr)carbamoyl f 

IS JV;Ar.(CMaIkyl)carbamoyl, benzyl, benzyloxycarbonyl, benzoyl and phenylsinphonyl; 

R M , R M , R 22 and R 23 are independently selected from hydrogen and C M alkyl; 
or a phannaceutically acceptable salt thereof; 
with the proviso mat said compound is not [l-ftyi^nr2-yl>2-(2-fluo 
yi)-ketotte, [l-(pyrazin-2-yl)-2<4-chloroplienyl)ethyl]-(fuT-2-yl)-ketone, [2-(pyridin-3-yl)-l- 

20 (a^chlon^henyl^yll-Cpyrid-S-yl^ketone. [2^fur-2-yl>l-(2 t 4-dichlorophenyl)ethyl]- 
<pyrid-3-yl)-ketone, [2-(4-mtrophenyl>l-(2,4.-dicMoropheiryl)emyl^^ [2r 
(mien-2-yl)-K2,4-mcmor<^ 

dicMorophenyl)ethyl]-0pyrid-3-yl)-fcetone or ^(4-chtorophenyl)-l^pvrazin-2.yl)emyl]- 
(pyrid-3-yl)-ketone. 

25 According to a further feature of the invention there is provided a compound of 

formula (Id): 

O 




wherein: 
30 Ring A is thiazolyl; 
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R is selected from halo, xritro, cyano, hydroxy, amino, carboxy, carbamoyl, mercapto, 
sulphamoyl, d^alkyl, C^aSksayU Cz^alkynyl, C^tkaxy, d^alkanoyl, Ci-aalkanoyloxy. 
JV^CnalkyOainino, N,N-(C walkyi^amino, CMalkanoylamino, M(Ci^kyl)carbamoyl, 
^r^-(CH alk y 1 )2carbamoyL l C|wjalkylS(0) a wherein a is 0 to 2, C:^alkoxycarbonyi, 
5 iV-(CMaIkyi)suiphamoyl, jV:Ar-(Ci4alkyl)2SulphamoyU Ci-^alkylswlphoriylaniino, carbocyclyl, 
heterocyclyl, carbocycLylC M alkylene-Y- and heterocyolylCo^alkylene- or two R l on 
adjacent carbons may form an oxyCi^alkoxy group; wherein R* may be optionally substituted 
on carbon by one or more groups selected from R 7 ; and wherein if said heterocyclyl contains 
an -NH~ moiety that nitrogen may be optionally substituted by a group selected from R*; 
10 n is 0-3; wherein the values of R l may be the same or different; 

Ring B is 3-6 metnbered aryl or a 3-6 membered heteroaryl; wherein if said heteroaryl 
contains an moiety that nitrogen may be optionally substituted by a group selected from 



15 carboxy, carbamoyl, mexcapto, sulphamoyl trifluoromethyL, trifluoromcrfhoxy, Ci^alkyl, 
C 2 ^alkenyl, Qualkynyl, CMalkoxy, Ctaalkanoyl, C^alkanoyloxy, 2V-(Ci.4alkyl)amino, 
JVJV-(Ci.4alkyl)2amino, C^alkanoylkirnino,^ 

ACWKCiualkylJicarbamoyl, Ci^alkj4S(0) a wherein a is 0 to 2, CMalkoxycarbonyl, 
JV-(C i -4alkyl)sulphamoy 1, i^iV-CCtwialkyl^sulphamoyi, Ci^kylsulphonylamino, carbocyclyl 
20 and heterocyclyl; wherein R* may be optionally substituted on carbon by one or more groups 
selected from R 18 ; and wherein if said heterocyolyl contains an -NH- moiety that nitrogen 
maybe optionally substituted by a group selected from R 19 ; 



Y is -S(OV, -NR 20 -, -C(0), -C(0)NR n - f -NR M C<0> or -SCfelSIR 2 *-; wherein a is 



R and R lB are independently selected from halo, nitro, cyano, hydroxy, amino, 
carboxy, carbamoyl, mercapto, sulphamoyl, trifluoromethyl, trifluoromethoxy, C M aIkyl, 
C^alkenyi, Cb^alkynyl, C^alkoxy, Ci-aalkanoyi, Ci^alkanoyloxy, JV^Ct^alkyQammo, 
AWCMalkyl) 2 amino f Ci^alfcanoylainino, //-(Ci.4alkyi)oarbamoyl, 
30 ArjNT-(C|^allcyl)2Carbamoyl, CMalkylS(0) a wherein a is 0 to 2, Ci^alkoxycarbonyl, 

i\KCi,4aDcyl)sulifliamoyI, /^^-(Ci^alkyl^sulphamoyl, Ci^aJkylsulphonylamino, carbocyclyl 
andheterocyclyl; 



is a substituent on carbon and is selected from halo, nitro, cyano, hydroxy, amino, 



m is 0-3; wherein the values of R* 



may be the same or different; 



25 Oto2; 
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R 8 . R 17 and R" ate independently selected from Ci^alkyl, Cwalkanoyl, 
Ci^aDcylsulphonyU Ci*alkoxycarbonyl, carbamoyl, AKCi4alkyl)carbamoyl, 
MiV-(Ci-»aHcyl)caibamoyl, benzyl, benzyloxycarbonyl, benzoyl and phenylsulphonyl; 
R M , R 31 , R 22 and R 23 are independently selected from hydrogen and Cualkyl; 
5 or a pharmaceutically acceptable salt thereof; 
with the proviso that said compound is not (phenethylKS-aniinothiazol-^yO-tetone. 

Aocoiding to a further feature of the invention there is provided a compound of 
formula (Ie): 

10 <W> 

wherein: 

G is O or S; 

R 1 is selected from fluoro, chloro, bromo, sulphamoyl, methyl, methoxy, ethoxy, 

acetyl or thiomethyl; 
15 n is 0-3 ; wherein the values of R 1 may be the same or different; 

Ring B is 3-6 membered aryl or a 3-6 membered carbon finked hoteroaryl; wherein if 
saldheteroaryl contains an -NH- moiety that nitrogen may be optionally substituted by a 

group selected from R 17 ; 

R 6 is a substitnent on carbon and is selected from halo, nltro, cyano, hydroxy, amino, 
20 carboxy, carbamoyl, mercapto, sulphamoyl, trifluoromethvl, trifluoromethoxy, d -»alkyl, 
Ca^alkeoyl, Ci-jalkynyl, C M alkoxy, Cwallairioyl, Ci^uT^oyloxy,7/-(CMalkyl)araiiio, 
JV;AT-(Ci. 4 alkyl)2amino, C^alkanoylarnino, #-(Ci^alkyl)caTbamoyl, 
iV^Ci^alkyl^wubamoyl, Ci-talkylSCO), wherein a is 0 to 2, C M dtoxycarbonyl, 
Ar-(Ci^alkyl)6ubj»hamoyl, JV.iV'-CC^lkylhsulphamoyl, Ci^alkylsulphonylamino, carbocyclyl 
25 and heterocyclyl; wherein R 6 maybe optionally substituted on carbon by one or more groups 
selected from R 18 ; and wherein if said heterocyclyl contains an -NH- moiety that nitrogen 
maybe optionally substituted by a group selected from R 19 ; 

m is 0-3; wherein the values of R 6 may be the same or different; 
R w is selected from halo, nitro. cyano, hydroxy,, amino, carboxy, carbamoyl, 
30 mercapto, sulphamoyi, trifluoromethyl, trifluoromethoxy. d^alkyl, Cwalkenyl, Ca-oalkynyl, 
CwaBiOxy. Cualkanoyl, Ci.«alkanoyloxy, AKCi^alkyQarinno,/^^ 
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CMalkanoylainino, AT-(Cuallcyl)carbamoyl, JV,AT-(Ci^aIkyl)jcarbamoyl, Ci.4afcylS(0) a 
wherein a is 0 to 2, CMalkoxycarbonyl, 2\T-(Ci^alkyl)sulphamoyl, 
J^AT-CCMalky^isolphamoyi, CMalkylsulphonytamtno, carbocyclyl and heterocyclyl; 
R" and R 19 are independently selected from C^IkyL, Cj^alkanoyl, 
5 Ci^alkylsulphonyl, Cualkoxycarbonyl, carbamoyl, JV-(Ci-4alkyl)carbamoyl, 

N t N-{C\ ^talkyrjcarbamoyl, benzyl, benzyloxycarbonyl, benzoyl and phenylsulphonyl; 
or a pharmaceutically acceptable salt thereof; 

with the proviso that said compound is not (2 3 S-dimethylthien-3-yl)-(2,5-dirnethyltllie!n-3- 
ylmetbyl)-ketone; (2,5-dichlorofluen-3-yl)-(benzyl)-ketonB; (2,4,5-trichlorothien-3-yI)- 
10 (benzyl)-ketone; (4-bromottiien-3-ylX2-nitrobenzyl>.ketone; (2-methylfur-3-yl)-(benzyl> 
kotone; or (2,5-dimethylthi^-3-yl)-(5-chlorofliien-2-ybnetbyl)-ketone. 

According to a further feature of the invention there is provided a compound of 
formula (If): 



15 (10 

wherein: 

R 1 is selected from fluoro, chloro, brOfflO, Sulphamoyl, methyl, raethoxy, ethoxy, 
acetyl or thiomethyl; 

n is 0-3; wherein the values of R 1 may be the same or different; 
20 R 2 is A^(Ci^alkyl)amino; wherein R 2 may be optionally substituted on carbon by one 

or more groups selected from R 9 ; 

R 3 is selected from hydrogen or Chalky!; wherein R 3 maybe optionally substituted 
on carbon by one or more groups selected from R 9 ; 

Ring B is caxbocyclyl or heterocyclyl; wherein if said heterocyclyl contains an -NH- 
25 moiety that nitrogen may be optionally substituted by a group selected from R 17 ; 

R 6 is a substituent on carbon and is selected from halo, nitro, cyano, hydroxy, amino, 
carboxy, carbamoyl, mercapto, sulphamoyl, trifluororaethyl, trifluoromethoxy, C walkyl, 
QMalkenyl, Cj-aaflkynyl, Ci^alkoxy, CMfdkanoyl, Ci^alkanbyloxy, A^(Ci^lkyl)amino, 
^^(CMalkylfeamino, Ci^allcanoylamino. A^Ci^alkylJcarbamoyl, 
30 J^JV-CCMalkyl^carbamoyl, Ci-4alkylS(0), wherein a is 0 to 2, C M alkoxyoarbonyl, 

A^(C M alkyl)sulphamoyI, W-(CMalkyl)2Sulphamoyl, C,^ylsulphonylamino J earbocyclyl 
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and heterocyclyl; wherein R 6 may be optionally 8 ubstituted on caibon by one or mora groups 
selected from R 18 ; and wherein if said heterocyclyl contains an -NH- moiety that nitrogen 
may be optionally substituted by a group selected ftom R ; 

m is 0-3; wherein the values of R 6 may be the same or different; 
5 R* and R™ are independently selected from halo, nitio, cyano, hydroxy, amino, 

carboxy, carbamoyl, mercapto, sulphamoyl, trifluoromethyi, triflnoromethoxy^ Ci^alkyl, 
C 2 ^alkenyl, C 2 ^a1kynyi, C^^lkoxy, C^alkanoyl, d^alkanoyloxy, ^-(Ci^alkyl)aniino, 
^-(Ci-^lkylfeainmo, CMslkanoylamino. iV-(Ci.«aIkyDc arbanlo y l » 
M^Cwalkyi^caAamoyl, C^alkylSCO), wherein ais 0 to 2, C M aIkoxycarbonyl, 
10 JV--(Ci^yl)snlpbamoyl. AWCt^yl^sulphamoyl and C^aD^lsulphonylammo; 
R 17 and R w are independently selected from Ci^afleyl, Cj-ialkanoyi, 
Ci^alkylsulphonyl, Ci.*alkoxyoaroonyL carbamoyl, JV-(Ct^alfcyl)carbamoyl 5 
W,JV-(Ci^alkyl)carbamoyl, benzyl, benzyloxycarbonyl, benzoyl and phenylsulphonyU 
or a pharmaceutically acceptable salt thereof; 
IS with the proviso that said compound is not (4-methoxyphenyl)-[a-(l^hydroxyprop-2- 

ketone; (^methoxypb^ylHa^^y 1 ^™^^ 1 ^ 6 ^ 6 '' (4-methoxyphenyl)-[a-(l- 
hydroxybut*-ylBnu^ 

methoxybenzyl]-ketone;[3,4-amemoxy-6<mem^ 
20 <memylanimo)beiizyl]-keton^ (4-memoxyphenyl)-[a-(butylamino)benzyl]-ketone; (4- 
m emoxypheny$-[a-(l-hydroxye^ °* (4- 

methoxyphenyl)-[a-(l-hydroxyethyianrino)benzy^^ 

According to a further feature of the Invention there h provided a compound of 
formula (Ig): 




CIg> 



wherein: 

R l is selected from fluoro, chloio or methyl; 

R z ig c M alkoxy; wherein R 2 may be optionally substituted on carbon by one or more 
30 groups selected from R 9 ; 
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R 3 is Belected fiom hydrogen or Ct^atkyl; wherein R 3 may be optionally substituted 
on carbon by one or more groups selected from R 9 ; 

Ring R is carbocyclyl or a carbon linked heterocyclyl; wherein if said heterocyclyl 
contains an -NH- moiety that nitrogen may be optionally substituted by a group selected from 
5 R 17 ; 

R* is a subsdtuent on carbon and is selected from halo, nitro, cyano, hydroxy, amino, 
carboxy, carbamoyl, mercapto, sulphamoyl, trifluoromethyl, trifluoromethoxy, C^alkyl, 
C 2 . 4 alkenyl, C*4alkynyi, Ci^alkoxy, Ci^alkanoyl, Ci-^alkanoyloxy, AKCi^lkyl)amino, 
^^-(Ciualky^amino, C^alkanoylaniino, ^-(CMalkyDoarbamoyl, 

10 ^W-(Q-ialkyl)2carbamoyl, Ci*alkylS(0)» wherein a is 0 to 2, Ci^alkoxycarbonyl, 

AT-(CMalkyl)8ulphamoyl, AT,JV<CMalM)28ulphamoyl, Ci^aBcylsulphonylamino, carbocyclyl 
and heterocyclyl; wherein R* maybe optionally substituted on carbon by one or mare groups 
selected from R ,B ; and wherein if said heterocyclyl contains an -NH- moiety that nitrogen 
may be optionally substituted by a group selected from R 19 ; 

15 mis 0-3; wherein the values of R 6 may be the same of different; 

R andR are independently selected from halo, nitro, cyano, hydroxy, amino, 
carboxy, carbamoyl, mercapto, sulphamoyl, trifluoromethyL, trifluoroxnethoxy, C M alkyl, 
C 2 -»alkenyl, Ca^alkynyl, Ci^alkoxy, CMalkanoyi, Ci^alkanoyloxy, tf-(Ci4allcyl)amino, 
iV;W-(Ci^alkyl)2amino, Cwalkanoylamino, iV-(Ciwialkyl)carbamoyl, 

20 i^AT-(C]-»alkyI)2carbamoyi, Ci-iaJkylSfO), wherein a is 0 to 2, C M alkoxycarbonyl, 

flKC waJkyl)Bulphamoyl, iW(C M alkyl)?sulphamoyl, C M alkylstthihoinylammo, carbocyclyl 
and heterocyclyl; 

R 1 ' and R 19 are independently selected from CMalkyl, CMalkanoyl, 
Ci ^ridkylsulphonyl, Cj^Ikoxycarbonyl, carbamoyl, AKCi^alkyl)caTbamoyl, 
25 /£/f-(Ci^alkyDcarbamoyl, benzyl, benzyloxycarbonyl, benzoyl and phenylsulphonyl; 
or a pharmaceutical ly acceptable salt thereof; 

with the proviso mat said compound is not (4-me£hylphenyl)-(a-mcthoxybenzyl>ketane; (4- 
cnloi»phenylHa-etooxy-2-cMoroben^ 

a]pyddin-8-yl)-l-(methoxy)methyl]-ketono; (4-mothyIphnnyl)-(a-methoxy-a-methyibenzyl)- 
30 ketone; (2,4,6-trimethy]phenyl>(a-m^ (2,4- 
dicWor^henyl)-(a-memoxybcn2yl)-kctone; (4-fluorophenyl)-(o-methoxyben2yl)-ketone; (4- 
memylphenylMa-meraoxy-4-mefoylbe 
memylbenzylHrione;(3-mtro-4-chlor^^ 
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chlorobenzyl)-ketone; (4-t^oiophenyl)^a-isopropoxy^0n2yl)-ketone; (4-methylphenyi)-(<x- 
isopiopoxybenzyl)-ketone; (4-methylphenylKa-isc^p(^ (4- 
oMotopherl^)-(a-methoxybon^l>ketci^ (4^bIorc^henyl)-(a-methoxy^chloroben?yl)- 
5 ketone; c»:(4-chlorophenylKa-ro^^ 

Accordingly to a further feature of the invention there is provided a compound of 
formula (lb): 



10 wherein: 

Ring A is selected from ftuyl> thienyl, thiazolyl sad pyridyl; 

R l is selected from halo, nitro* cyano, hydroxy* amino, carboxy, carbamoyl, mercapto, 
sulphamoyl, CMalkyl, C 2 .4aBcenyl t Cz-^lkynyl, d^alkoxy, Ci^sdkanoyl, CMalkanoyloxy, 
IHQ^alkyOa^ Ci^alkanoylamino^iV^C^^ 

15 A^W-CCi-^Bcyl^arbamoyl, Ct-4a!kyiS(0) ft wherein a is 0 to 2, C M alkoxycarbonyi 5 

JSr-(Ci-»alfcyl)sulphanloyl, MA^CMalkyl^sulphamoyl, Ci^alkylaulphonyiamhio, carbocyclyl 
heterocyclyl, carbocyclylCo^alkyleiie-Y- and hctefOcyolylCo^alkylene-Y-; or two R l on 
adjacent carbons may form an oxyCMalkoxy group; wherein R 1 may be optionally substituted 
on carbon by one or more groups selected from R 7 ; and wherein if said heterocyclyl contains 

20 an -NH- moiety that nitrogen may be optionally substituted by a group selected from R 8 ; 
n is 0-3; wherein the values of R 1 may be the same or different; 
R* and R* ore independently selected from hydrogen, hydroxy, amino, cyano, 
Ci^sJkyU C\ ^alkoxy, ^-(CMalkyOamino, iViJV-(CMalkyl)2amino, carbocyclyl, heterocyclyl, 
carbocyclylCMalkyl and heterocyciylCMalkyl; wherein R a and R 3 may be independently 

25 optionally substituted on carbon by one or more groups selected from R 9 ; and wherein if said 
heterocyclyl contains an -NH- moiety that nitrogen may be optionally substituted by a group 
selected from R 10 ; 




Oh) 



qisOorl; 
pis Ocr 1; 
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Rlng Bis a heterocyolyl linked to the sulphonyl of formula (Ii) via a nitrogen atom; 
wherein If said heterocyclyl contains an -NH- moiety that nitrogen may be optionally 
substituted by a group selected from R 17 ; 

R 6 is a subatituent on carbon and is selected from halo, nitro, eyano, hydroxy, amino, 
5 carboxy, carbamoyl, nrarcapto, sulphamoyl, trifluoromethyl, trifluoromethoxy, Ci^alkyl, 
Cj^alkenyl, C^alkynyl, Ctaalkoxy, CMalkattoyl, CMalkanoyioxy,2V^(CMalkyl)amino, 
jV;iVKCj^alkyl) z amino, CMalkanoylamino, 2V-(Cj ^alkyOcarbamoyl, 
AT,JV-(Ci^alkyI)zcaibamoyl, Ci^alkylS(0)a wherein a is 0 to 2, C M aIkoxycarbonyl, 
JV^Ci^alkyDsulphamoyl, WJV^ Ct^alkylsulphonylainino, carbocyclyl, 

10 heterocyclyl, oarbocyclylCo^alkylene-Y- and heterocyclylQwalkylene-Y-; wherein R* may 
be optionally substituted on carbon by one or more groups selected from R 18 ; and wherein if 
said heterocyclyt contains an -NH- moiety that nitrogen may be optionally substituted by a 
group selected from R 19 j 



R 7 , R 9 and R 1B are independently selected from halo, nitro, eyano, hydroxy, amino, 
carboxy, carbamoyl, mercapto, sulphamoyl, trifluoromethyl, trifluoromethoxy, Cj^alkyl, 
Ca^alkenyl, Gi^aDcynyl, CMalkoxy, CMalkanoyl, C M alkanoyloxy, ^(CMalkyl)amino, 
20 #tf-(Ci*allcyl)2anuno, Ciualkanoylamino, ^-(CMalkyl)carbamoyi, 

W-(CMalkyI)4oarbamoyl, Ci4alkylS(0) a wherein a Is 0 to 2, Ci^alkoxycarbonyl, 
#-(Ci*alkyl)smphamoYl, i^AKCi-»alkyl)2Sulpharaoyl, Cwalkylsulphonylamino, carbocyclyl 
and heterooyolylj wherein R 7 , R 9 and R 15 maybe independently optionally substituted on 
carbon by one or more R 2fi ; 
25 R 34 is selected from halo, nitro, cyano, hydroxy, amino, carboxy, carbamoyl, 

mercapto, sulphamoyl, trifluoromethyl, trifluoromethoxy, Ct^alkyl, Cj-jalkenyl, Cj^alkynyl, 
Ci^aHcoxy, Ci^aJkanoyl, CMalkanoyloxy, Ar-(Ci-adkyl)ami»o, MW^(Ci^alkyl)aamino, 
CMalkanoylamino, JV^CMalkyOcarbamoyl, WJ\KCi.*alkyl)zca*bamoyl, Ci^alkylS(0), 
wherein a is 0 to 2, Ci^alkoxycarbonyi, iV-(Ci^alkyl)suh>hamoyl, tftf-(Cualkyl)28ulphamoyl 
30 and Ci^alkylsulphonylamino; 

R", R w , R 17 , R w and R 25 are Independently selected from C M aticyl, C M alkanoyl, 
Ci^alkylsulpbonyl, Ci^alkoxycarbonyl, carbamoyl, AKCi-4Blkyl)carbamoyl, 
jy;7yr-(Ci-talkyl)carbamoyl, benzyl, benzyloxycarbonyl, benzoyl andphenylsulphonyH 



15 



m is 0-3; wherein the values of R 6 may be the same or different; 

Y is -S(Oy, -O-, -MR 20 -, -C(0), -C(0)NR 2, - f -NR 22 ^)- or -SOaNR 



-; wherein a is 



0to2; 
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R 20 , R*\ R aa and R 23 are independently selected from hydrogen, phenyl and Ci. 4 alkyl; 

R 2tf is selected from halo, nitro, cyano, hydroxy, triflu«romethoxy, trffhioromethyl, 
amino, carboxy, caibamoyl, mercapto, sulphamoyl, methyl, ethyl, methoxy, ethoxy, acetyl, 
acetoxy, methylamino, ethylamino, dimethylamino, diethylamino, AT-methyl-W-ethylamino, 
5 acetylamino, #-methylcaj*arnoyU i^ethylcarbamoyl, J^iST-dmiethyloarbainoyl, 

N t AT-diettiylcarbamoyl, //-metbyl-A^ethyicarbamoyl, methylthio, etiiylthio, methylsulphinyl, 
ethylsulphinyl, mesyl, ethyisulphonyl, methoxycarbonyl, ethoxycarbonyl, 
Jtf-methylsulphamoyl, JV-ethylsolphamoyl, A^/V-dimethylsulphamoyl, ^Mdiethylsiilphamoyl 
or A^mefeyl-AT-&thylBulphamoy I; 
10 or a pharmaceutical acceptable salt thereof; 

with the proviso that said compound is not (2<utrofor-5-ylHmojpho 
ketone. 

According to a further feature of the invention there is provided a compound of 
formula (li): 



Ring A is selected from furyl, thienyl, thiazolyl and pyridyl; 

R 1 is selected from halo, nitro, cyano, hydroxy, amino, carboxy, carbamoyl, mercapto, 



20 suiphamoyL, Ci^alkyl, C M alkcnyl, QuaUcynyl Cx^alkoxy, CwaJkanoyi, Ci^alkanoyloxy, 
iS^Ci^alkyl)amino, ^//-CCualkyl^ammo* Ci^alkanoylamino, i^-(Ci-Aalkyl)carbamoy], 
JV f AKCi^aIk54)2carbamoyl, C*-4alkylS(0) a wherein a is 0 to 2, Ci^alkoxycarbonyi, 
AT-(Ci^alkyl)sulphamoyl, iV;^-(Ci^alkyl)aaulphamoyl, Ci^alkylsulphonylamino, carbocyclyl, 
heterocyclyl, carbocyolylC^alkylene-Y- and heterocyclylC<walkylene-Y-; or two R 1 on 

25 adjacent carbons may form an oxyCMalkoxy group; wherein R J may be optionally substituted 
on carbon by one or more groups selected from R 7 ; and wherein if said heterocyclyl contains 
an -NH- moiety feat nitrogen may be optionally substituted by a group selected from R*; 



30 C^alkyU d^alkoxy, #KCi*alkyl)amhu>, A/jAr-CCj^alky^amino, carbocyclyl, heterocyclyl, 




whcreinl 



n is 0-3; wherein the values of R 1 may be the same or different; 

R* and R 3 are independently selected from hydrogen, hydroxy, amino, cyano, 
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carbooyclylCMalkyl and hcterocyolylCi^Blkyl; wherein R 3 and R 3 may bo independently 
optionally substituted 0» carbon by one or more group 8 selected from R 9 ; and Wherein if said 
heterocyclyl contains an -NH- moiety mat nitrogen may be optionally substituted by a group 
selected from R ,0 i 
5 qisOorl; 

p is 0 or 1; 

Ring B is oarbooyclyl or heterocyclyl; wherein if said heterocyclyl contains an -NH- 
moiety that nitrogen may be optionally substituted by a group selected from R 17 ; 

R s is a substituratt on carbon and is selected from halo, nitro, cyano, hydroxy, amino, 
10 carboxy, carbamoyl, mercapto, smphamoyl, triftaoromethyl, trifluoromethoxy, C M aIkyl, 
C^alkenyl, CwaBcynyl, Ci^alkoxy, CwalkanoyU C M alkanoyioxy a Ar-(Cwalkyl)amino, 
MiV-(Ci-4alI?yl)aamino, Ciualkanoyiamino, A r -(C l -4allcyl)carbamoyl, 
iV,Ar.(C,.^lkyl)2carbamoyl, Ci^alkylS(0)» wherein a is 0 to 2, CMalkoxycarbonyl, 
AT-(Ci^alkyl)sulphamoyl, AT.iV-(Ct-*alkyl)2SUlphamoyl, C^alkylsulphonylamino, carbooyclyl, 
IS heterocyclyl, carbocyclylCo^alkylene-Y- and heterocydylCtMalkylette-Y.; wherein R 6 may 
be optionally substituted on carbon by one or more groups selected from R 18 ; and wherein if 
said heterocyclyl contains an -NH- moiety that nitrogen may be optionally substituted by a 
group selected from R 19 ; 

m is 0-3; wherein toe valueB of R 6 may be the same or different; 
20 Y is -S(0) 3 -, -O-, -NR 20 -, -C(0), -C(0)NR 21 -, -*JR 22 C(0)- or -SO2NR 23 -; wherein a is 

0to2; 

R*, R* and R ,$ are independently selected from halo, nitro, cyano, hydroxy, amino, 
carboxy, carbamoyl, mercapto, sulphamoyl, triflnoromethyl, trifluoromemoxy, Ci^alkyl, 
Ci^alkenyJ, CwaUcynyl, Cwalkoxy, CMaBcanoyl, C M alkanoyloxy, JV-(C,. 4 alkyi)ammo, 

25 2V,iV-(Ci-»alkyl)2amino, CMalkanoylamino,i^(CMalkyl)oarbamoyl, 

JV;A^(C,-iaikyl>2carbamoyl, Ci-4aHeylS(0)» wherein a is 0 to 2, CMalkoxycarbonyl, 
iV"-(Cwalkyl)sulphamoyl, A^iV-CCMalkyl^sulphamoyl, C^alkylsulphonylammo, carbooyclyl 
and heterocyclyl; wherein R 7 F R 9 andR ,B maybe independently optionally substituted on 
carbon by one or more R 26 ; 

30 R 24 is selected from halo, nitro, cyano, hydroxy, amino, carboxy, carbamoyl, 

mercapto, sulphamoyl, trifluoromethyl, teifluoromemoxy, CMaIkyl, Cwalkenyl, Cwalkynyl. 
Ci^aDcoxy, d.«aUtanoyl, Ci-*alkanoyloxy. JHCi-4alkyl)annno, AT.JV-(C M alkyl)2amino, 
Ci^alkanoylamitto, /^-(CMalkyl^arbamoyl, W^KCiwjallcyl)2carbainoyl t CMalkylS(0) g 
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wher ein a is 0 to 2, Cwalkoxycarbonyl, ^-(Ci^alkyOsulpbamoyl, iy;iV-(Ci-4alkyl) 2 sulphamoyl 
and C j 4alkylsuiphonylamino; 

R 8 , R lc , R t7 a R w and R* 5 are independently selected from C M alkyl, C M alkanoyl, 
C^alkylsulphottyL, Ci^dkoxyearbonyl, carbamoyl, W-(CMaIkyl)carbamoyU 
5 iV,//-(Ci^alkyl)carbainoyl, benzyl, bcnsyioxycarbonyi, benzoyl and phenylsulphonyl; 

R 16 , R a( \ R* 1 , R M and R* are independently selected from hydrogen> phenyl and 
Ci^alkyl; 

R 36 is selected from halo, nitro, eyano, hydroxy, trifluoromethoxy, trifluoromethyi, 
amino, carboxy, carbamoyl, mercapto, sulphamoyl, methyl, ethyl, methoxy, ethoxy, acetyl, 
10 acetoxy, methylamino, ethyiamino, dimelhylaiiiino, diethylamino, Mmethyl-iV , --efliylamino i 
acotylamino, #-methylearbamoyl, tf-ethylcarbamoyl, MiV-dimethyloarbainoyl, 
W-diethylcarbamoyl, A^methyl-A^ethylcarbamoyU methylthio* eihylthio, raethylsulphinyl, 
ethylsulphinyl, mesyl, ethylsuiphonyl, methoxyoaibonyl, ethoxycacbonyl, 
AT-methylsulphamoyl, AT-ethylsulphamoyl, JV P iV-dimethylsaiphamoyl, J^AT-diethylsulpihamoyl 
15 or 7/^methyl-A^ethylaulpliamoyl; 

or aphannaceuticaily acceptable salt thereof, 

In this specification the term "afleyr includes both straight and branched chain alkyl 
groups but references to individual alkyl groups such as "propyl" are specific for the straight 
chain version only. For example, **C M alkyr includes propyl, isopropyl and /-butyl, However, 
20 references to individual alkyl groups such as 'propyl' are specific for the straight chained 
version only and references to individual branched chain alkyl groups such as 'isopropyl* are 
specific for the branched chain version only. A similar convention applies to other radicate 
therefore "carbocyclyiCi^alkyP includes l-oarbocyolylpropyl, 2-oarbocyclylethyl and 3- 
carbocyclylbutyl. The term "halo" refers to flnoro, chloro, bromo and iodo. 
25 Where optional substituents are chosen from "one or more' 9 groups it is to be 

understood that this definition includes all substituenis being chosen from one of the specified 
groups or the substituents being chosen from two or more of the specified groups. 

•■HeteroaryT is a totally unsaturated, mono or bicyclic ring containing 3-12 atoms of 
which at least one atom is chosen from nitrogen, sulphur or oxygen, which may, unless 
30 otherwise specified, be carbon or nitrogen linked. Suitably "heteroaryl" refers to a totally 
unsaturated, monocyclic ring containing 5 or 6 atoms or a bicyclic ring containing 8-10 
atoms of which at least one atom is chosen from nitrogen, sulphur or oxygen, which may, 
unless otherwise specified, be carbon or nitrogen linked. Examples and suitable values of the 



24. DEC. 2002 12: 21 JLOBAL IP PATENTS A NO. 2941 P. 25. 

100804-2 

-22- 



term ,( heteroaiyl" ate thienyl, finryl, thiazolyl, pyrazolyl, isoxazolyi, imidazolyl, pyrrolyl, 
Ibiadiazolyl, isothiazolyl, triazolyl, pyranyl, indolyl, pyrimidyl, pyraanyl, pyridazinyl, 
benzotbienyl, pyridyl and quinolyl. Particularly "heteroaryl" refers to thienyl, furyl, thiazolyl, 
pyridyl, benzothienyl, imidazolyl or pyrazolyl. 
5 "3-6 Membered heteroaryr is s totally unsaturated, mono or bicyolic ring containing 

3-6 atoms of which at least one atom is chosen from nitrogen, sulphur or oxygen, which may, 
unless otherwise specified, be carbon or nitrogen linked. Suitably "3-6 membered heteroaryl" 
refers to a totally unsaturated, monocyclic ring containing 5 or 6 atoms of which at least one 
atom is chosen ftom nitrogen, sulphur or oxygen, which may, unless otherwise specified, be 
10 carbon or nitrogen linked. Examples and suitable values of the term "3-6 membered 
heteroaryr are thienyl, ftiryl, thiazolyl, pyrazolyl, isoxazolyi, imidazolyl, pyrrolyl, 
ttriadiazolyl, isothiazolyl, triazolyl, pyranyl, pyrimidyl, pyrazinyl, pyridazinyl and pyridyl. 
Particularly "heteroaryl" refers to thienyl, ftiryl, thiazolyl pyridyl, benzothienyl, imidazolyl or 
pyrazolyl, 

15 "Aryr is a totally unsaturated, mono or tricyclic carbon ring that contains 3-12 atoms. 

Suitably "aryi" is amonocyclic ring containing 5 or 6 atoms or abicyclic ring containing 9 or 
10 atoms. Suitable values tor "aryr include phenyl or naphthyl. Particularly "aryl" is phenyl. 

"3-6 Membered aryT is a totally unsaturated, mono or tricyclic carbon ring that 
contains 3-6 atoms. Suitably "3-6 membered aryl" is a monocyclic ring containing 5 or 6 
20 atoms. Suitable values for "3-6 membered aryl" include phenyl. 

A "heterocyclyl" is a saturated, partially saturated or unsaturated, mono or bicyoho 
ring containing 3-12 atoms of which at least one atom is chosen from nitrogen, sulphur or 
oxygen, which may, unless otherwise specified, be carbon or nitrogen linked, wherein a -CH 2 - 
group can optionally be replaced by a -C(0)- or a ring sulphur atom maybe optionally 
25 oxidised to form the S-oxides. Preferably a "heterooyclyT is a saturated, partially saturated or 
unsaturated, mono or blcyclio ring containing 5 or 6 atoms of which at least one atom is 
chosen from nitrogen, sulphur or oxygen, which may, unless otherwise specified, be carbon or 
nitrogen linked, wherein a -CH a - group can optionally be replaced by a -C(0)- or a ring 
sulphur atom may be optionally oxidised to form S-oxide(s). Examples and suitable values of 
30 the term "heterooyclyl" are thienyl, piperidhryl, moipholinyL furyl, fliiazolyl, pyridyl, 

imidazolyl, 1,2,4-triazolyl, thiomorpholinyl, coumarinyl, pyrimidinyl, phthalidyl, pyrazolyl, 
pyrazinyl, pyridazinyl, benzothienyl, benzimidazolyl, tetrahydrofuryl, [l,2,4]triazolo[4,3- 
a]pyrimidinyl, piperidinyl, indolyl, l,3*enzodioxolyl and pynolidmyl. 
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A "carbocyclyi'* is a saturated, partially saturated or unsaturated* mono or tricyclic 
carbon ring that contains 3-12 atoms; wherein a ~CHa- group can optionally be replaced by a 
-C(0>. Preferably "caibocyclyr is a monocyclic ring containing 5 or 6 atoms or a bicyclic 
ring containing 9 or 10 atoms. Suitable values for "carbooyclyl" include cyclopropyl, 
5 cyclobutyl, 1-oxocyclopentyl, cyclopeatyl, cyclopentenyi, cyclohexyl, oyolohexenyl, phenyl, 
naphthyl, tetralinyl tadanyl or 1-oxoindanyL Particularly "carbocyclyr is cyclohexyl, phenyl, 
naphthyl or 2-6-dioxocyclohexyL 

An example of "CuaHcanoyloxy is acetoxy. Examples of M C^4aIkoxycafbonyl , * 
include mefhoxycarbonyl, eflioxycarbonyl, n- and f-butoxycarbonyi. ©camples of 
10 "Ciwtalkoxy ,> include methoxy, ethoxy and pxopoxy. Examples of "oxyCi^alkoxy" include 
oxymethoxy, oxyethoxy and oxyropoxy. Examples of ^Mrikanoylamino'* include 
formamido, acctamido and propionylarnino. Examples of and *'Ci^alkylS(0) a wherein a is 0 
to 2" include methylthio, ethylthio, mdhylsulphinyl, ethylsulphinyl, mesyl and 
ethylsulphonyL Examples of and "CMfllkylsuIphotiyr include mesyl and ethylsulphonyL 
15 Examples of "Ci^alkanoyl" include Ci^alkanoyl, propionyl and acetyl. Examples of 
* W-(C j-4alkyL)amino" include methylamino and ethylamino. Examples of 
M iV;Ar-(CMaIkyl)3amino M include di-A^n^ylamino, di-(AT-ethyi)amino and 
A^-ethyl-iV-methylamino. Examples of "CMalkenyr are vinyl, allyl and 1-propenyl. Examples 
of "C^lkynyV' are ethynyl, 1-prapynyi and 2-propynyl. Examples of 
20 'W^CwalkyDsulphamoyr' are A^(Ci- 3 aUcyl)sulphamoyl, jST-(mefliyl)sulphamoyl and 

2\Kethyl)sulphamoyl. Examples of 4 W-(CMalkyl)2sulphamoyr are WV-(dimethyl)sulphamoyl 
and 2^(methyl)-i^(ert3iyl)sulphamoyL Examples of "JV-(Ci-4alkyl)oatbamoyl M are 
methylaminocarbonyl and ethylaminocarbonyi. Examples of M 2V;JV-(CMaIkyD2carbamoyr are 
dimethylammocarbonyl and mefhylethylaminocarbonyl. Examples of 
25 ^i^alkylsulphonylamino" are mesylamino and ethylsuiphonyiamino. Examples of 
•*Co^aikylenc w an a direct bond, methylene and ethylene. 

A suitable pharmaceutical^ acceptable salt of a compound of the invention is, for 
example, an acid-addition salt of a compound of the invention which is sufficiently basic, for 
example, an acid-addition salt with, for example, an inorganic or organic acid, for example 
30 hydrochloric, hydtobtomic, sulphuric, phosphoric, ttifluoroacetic, citric or maleio acid. In 
addition a suitable pharmaceutical^ acceptable salt of a compound of the invention which Is 
sufficiently acidic Is an alkali metal salt, for example a sodium or potassium salt, an alkaline 
earth metal salt, for example a calcium or magnesium salt, an ammonium salt or a salt with an 
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organic base which affords a physiologically-acceptable cation, for example a salt with 
memylamine, dimethylamine, ttimethvlamine, piperidine, morphoUnc or 
tjis-(2-hydroxyBthyl)amJne. 

Some compounds of the formula (I) may have ohiral centres and/or geometric 
5 isomeric centres (E- and Z- isomers), and it is to be understood mat the invention 

encompasses all such optical, diastereoisomers and geometric isomers that possess lipHSDl 
inhibitory activity. 

The invention relates to any and all tautomeric forms of the compounds of the formula 
(I) mat possess lipHSDl inhibitory activity. 
10 It is also to be understood that certain compounds of the formula Q) can exist in 

Bolvated as well as unsolvated forms such as, for example, hydrated forms. It is to be 
understood that the invention encompasses all such solvated forms which possess 1 lpHSDl 
inhibitory activity. 

Particular values of variable groups are as follows. Such values may be used where 
IS appropriate with any of the definitions, claims or embodiments defined hereinbefore or 
hereinafter. 

Ring A is selected from aryl. 
Ring A is heteroaryl. 

Ring A is selected from phenyl, naphthyl, thienyi, furyl, foiazolyl, pyridyl, 
20 benzothienylj imidazolyl orpyrazolyl. 

Ring A is selected from phenyl, naphthyl, thienyi, furyl, fbiazolyl, pyridyl or 

imidazolyl. 

Ring A is selected from phenyl, naphth-2-yl, thien-2-yi, foien-3-yl, for-2-yl, tbiazol-2- 
yl, pyrid-2-yl, pyrid-3-yl, pyrid-4-yl, benzothien-3-yl, imidazol-2-yl orpyrazol-l-yl. 
25 Ring A is selected from phenyl, naphth-2-yl, thien-2-yL fur-2-yl, thiazol-2-yl, pyrid-2- 

yl, pyrid-3-yl pyrid-4-yl ox imidazol-2-yl. 

Ring A is selected from phenyl, tmen-2-yl, tbien-3-yl, fuiv2-yl, thiazol-2-yl, pyrid-2- 
y l, benzothien-3-yl, imidazol-2-yl orpyrazol-l-yl. 

Ring A is phenyl substituted at the position para to fho ketone. 
30 R l is selected from halo, oyano, hydroxy, Cujtilqfl, Cj^alkoxy, 

jV^C^alkylkamino, Ci-4alkylS(0)4 wherein a is 0, oarbooyclyl, camocyclylCVaalkytette-Y- 
and heterocyclylC<Malkylene-Y-; or two R 1 on adjacent carbons may form an oxyCi^alkoxy 
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group; wherein R l may be optionally substituted on carbon by one or more groups selected 
fiomR 7 ; 

Y is -S(0) a - or -O-; wherein a is 0 to 2; and 
R 7 is halo. 

5 R l is selected fiom halo, cyano, hydroxy* Ci-tflkyl, C^alkoxy, 

iV^<Ci^alkyl)2aniino 9 C|-6aUs3fisiiiphonyl6mino 9 carbocyclyl and 
heteroeyclylC^alkylene-Y-; or two R l on adjacent carbons may form an oxyCi^alkoxy 
group; wherein R l may be optionally substituted on carbon by one or more groups selected 
from R 7 ; 

10 Y is -S(0) a -* or-O-; wherein a is 0 to 2; and 

R 7 is halo. 

R l is selected from fluoro, cblonx, bromo, cyano, hydroxy, methyl, /-butyl, 
trifluoromethyl, methoxy, ethoxy, butoxy, dimethylamino* mcthylthio* 4-chlorophenyl, 
benzyloxy* moipholinosulphonyl and tetrahydrofixr-2-yloxy; or two R l on adjacent carbons 
IS may form oxymethyleneoxy. 

R 1 is selected from fluoro, chloro, bromo, iodo, cyano ? hydroxy, methyl, pentyl, 
trifluorometbyU methoxy, dimethylamfaio, methylsulphonylamino, phenyl 
moipholinosulphonyl and tetrahydropyran-2-yloxy; or two R 1 on adjacent carbons may form 
oxymefhylensoxy. 

20 R 1 is selected from fluoro, chloro, bromo s cyano, methyU trifluoromethyl, methoxy 

and ethoxy. 

n is 0-2; wherein the values of R 1 may be the same or different, 
nis 0-1. 
n is 0. 
25 nisi. 

risl. 
ris2. 

R 2 , R 3 , R 4 and R s are independently selected fiom hydrogen, hydroxy, amino, cyano, 
C M alkyl, Ci^atkoxy, iV-(Ci4alkyi)amino ? //^-(Ci^alkyl^amino, earbcoyclyl, heterooyclyl, 
30 carbocyolylCwalkyl heterocyclylCMalfcyl; wherein R a , R*. R 4 and R 5 may be independently 
optionally substituted on carbon by one or more groups selected from R 9 ; 



NO. 2941 P, 28 



|005^3jS..24rPecHp2.l1^46 



24. DEC. 2002 12:23 ^OBAL IP PATENTS ^ NO. 2941 P. 29 

100804-2 9 

-26- 

R 9 is selected from halo, nitro, oyano, trifluoiomethy), Ci^alkyl, Ci^alkoxy, 
?/.(Ci.4alkyl)amiiio, JV,JHC w alkyl)2anuto, Cx^alkoxycarbonyl and carbocyolyl; wherein R 9 
may be optionally substituted on carbon by one or more R 26 ; wherein 

R 26 is hydroxy. 

5 R 2 , R 3 , R 4 and R 5 are independently selected from hydrogen, hydroxy, C^aUcyl, 

C^alkoxy, JVKCi^talkyOamino, carbocyolyl, cafbocyclylCt^alfcyl andheterocyciylCMalkyl; 
wherein R 2 , R 3 » R* and R s may be independently optionally substituted on carbon by one or 
more groups selected from R 9 ; wherein 

R* is selected from halo, cyano, C M alkyl and tf,N-(C M alkyl)2ammo. 

10 R 2 , R 3 , R 4 and R 5 are independently selected from hydrogen, hydroxy, amino, cyano, 

methyl, ethyl, propyl, ieopropyl, ethoxy, isobutoxy, eyanomethyl, emylaminomethyl, 
propylaminomethyl, isepropylaminonieihyl, tftf-dimefoylamincmethyl, JV,/V- 
diemylammomethyl, JV;tf-dipropylannnomethyl, N,AMiisopropylaminom«thyl, 2- 
hydroxyemylBminomethyl, nteftylamino, emylamino, propylamino, isopropylamino, 2- 

1S hydjoxyemylamino, 2-(AT,7^emylammo)emylaniino, 3<MiV^dmieTOylammo)propylamino s 
MiV-dipropylamino, phenyl, 2-ftoorophenyl, 2-chlorophenyl, 3-chlorophenyl, 4-chlorophenyl, 
4-methylphenyl, 4-methoxyphenyl, 3,4-dimethoxypbenyl, piperidin-l-yl, indol-l-yl, 1,3- 
benzodioxol-S-yl, benzyl, a-cyanobenzyl, 2-fluorobenzyL, 2-nitrobenzyl, 2- 
emoxycarbonylbenzyl, 3-nitrobenzyl, 3-trifluoromemyibenzyl, 3-methoxycaibonylbenzyl, 4- 

20 fluorobenzyl, 4-chlorobenzyl, 4-nitrobenzyl, 4-mefeoxycaJrbonylbenzyl, 2,4-dichlorobenzyl, 

3- nitro^methoxybenzyl, benzylamino, phenemylammopynrolidin-l-yhnethyl, piperidin-t- 
ylmethyl, morphoiinomafliyl, 5-nitrofiir-2-ylmethyl, 2-methyluiiazol-4-ylmetbyl, 2- 
chlorothiazol-5 -ytaethyl, pyrid-2-yhnethyl, pyrid-3-yhnethyl, pyrid-4-ylmethyl. 

R 2 , R 3 , R* and R 5 are independently selected from hydrogen, hydroxy, methyl, ethyl, 
25 oyanomethyl, dusopropylaminomethyl, methoxy, ethoxy, isopropoxy, ethylanrino, 

isopiopylammo, meraylamino, phenyl, 4-fluorophenyl, 4-chlorophenyl, 2,4-dichlorophenyl, 

4- methylphenyl, benzyl, 4-chlorobenzyl, 2-flnorobenzyl, 4-fluorobenzyl and 2-chlorothiazoi- 

5- ylmetbyl. 

R 2 , R 3 , R 4 and R 5 are independently selected from hydrogen, hydroxy, amino, cyano, 
30 methyl, ethyl, propyl, isopropyl, ethoxy, cyanomethyl, memylamino, ethylamino, 

propylamino, isopropylamino, piperidin-l-yl, benzyl, 4-fluorobenzyl, 4-chlorobenzyl, 4- 
memoxycarbonylbenzyl, 2,4-dichIorobenzyl, benzylamino, pipcridin-l-yhnethyl, 
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moTpholittomsthyl, 2-Jnethylthiazol-4-ylmethyl 9 2-chlorothia2ol-5-ylmethyU pyrid-2- 
yhnethyi, pyrid-3-ylmethyl and pyrid-4-yhnethyL 
R 4 end R 3 are not both methyl. 
Oae of R 2 and R 3 is hydrogen. 
5 One of R 2 and R 3 is selected from hydrogen, hydroxy, amino, cyano, Ci^alkyl, 

Ci^alfcoxy, tf<C M aIkyl)amino, JV^-CCMalky^aminoj carbocyolyl, teterocyclyl, 
carbocyo!ylC M alkyl and heterocyciylCMalkyl; and the other is selected from hydrogen, 
hydroxy, amino, cyano, Ci^alkoxy, AT-(C M alkyl)amino, iV,Ar.(Ci^alkyl)2ai»ino, carboeyelyl, 
heterocyelyl, carbocyciyiCi^alkyl and heterocyclylC M aIkyl; wherein R 3 and R* may be 
10 independently optionally substituted on carbon by one or more groups selected from R 9 ; and 
wherein if said heterooyclyi contains an -NH- moiety that nitrogen may be optionally 
substituted by a group selected from R 10 . 

X is -S(OV, -O-, -NR ,3 -„ -NR 15 C(0)-, -SO2NR 16 - or -NR t6 SOa-; wherein a is 0 or 2; 
R 13 , R ,s and R 16 are independently selected from hydrogen, phenyl and Chalky!. 
15 X is -SCO)*-, -O-, -NR 13 -, -NR 15 C(0)- f -SO2MR 16 - or -NR l6 S<V; wherein a is 0 or 2; 

and 

R 13 , R 15 and R 16 are independently selected from hydrogen, phenyl, Ci^alkylgulphoiiyl 
and Ci. 4 alkyl, 

X is -S-, -S(0)*-, -0-, -NMe-, -NHC(O)-, -SOiNMe- or -NPhSO*-. 
20 X is -S-, -S(0)a-, -O-, -NMe-, -NEt, -N(iPr)- s -N(S02Me)-, -NHC(0)-, -NPhC(0>, 

-SO*NH-, -SOtzNMe-, -SO*NEt-, -S02N(iPr>, ~NMeSQ2-, or -NEtSCfe-. 

X is -S(0>2-, -O-, -NH-, -KM*, -NHC(O)-, -SO2NM* or -NFhSCfe-. 
Xis-SOzNR 16 -. 

X is -S(OV; wherein a is 2 and Ring B is a nitrogen linked heterocyelyl. 
25 qisO. 

qis 1. 
pisO. 
pis 1. 

Ring B is omfcocyolyl. 
30 Ring B is heterooyclyl 

Ring 6 is phenyl, thien-2-yl, thien-3-yi, piperidin-l-yl, morpholino, morphoKn-2-yl, 
4-benzyImorpholin-2-yl, naphth-l-yl, naphth-2-yl, 2,6-dioxocyclohex-l-yl, cyclohexyl, 
pyridin^yla pyridin-3-yl, pyridin-4-yl, imidazoi-l-yl, l-methylimidazol-2-yl, l,2,4-trias5ol-l- 
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yl, thiomorpholwo, coumarin-7-yl, pyrimMin-2-yl, phthalid-3-yl, pvrazin-2-yl, pyridazln-3-yl, 
henzimidazol-l-yl or U,2,43triazolo[4>a]pyri»idin-5-yL 
R 17 is selected from Ci^alkyl car benzyl. 

Ring Bis phenyl, thienyl, ftryl, flriazolyl. piperidinyl, piperazinyl, morpholinyl, 
5 naphthyl, cyolohexyi, pyridyl, imidazolyi, 1,2.4-triazolyl, 1,3-benzodioxolyl, thtomoroholinyl, 
pyrimidinyl» pyrasrinyl, pyridazinyl, benzimidazolyl or pvrirnidinyl, wherein if Ring B 
contains an -NH- moiety, that nitiogen may be optionally substituted by a group selected from 

R"; 

R 17 is C M a1kyl or benzyl. 
10 Ring B is phenyl, thienyl, piperidinyl, moipbolinyl, naphthyl, 2,6-dioxocyclohexyl, 

cyolohexyi, pyridyl, imidazolyi, I ,2,4-triazolyl, thiomorpholinyl, coumarinyl, pymnidinyl, 

phthalidyl, pyrazinyl, pyrioazmyl, benziinidazolyl or [l^,4]triazolo[4,3-alpyrlinidinyl; 

wherein if said imidazolyi ormorpholmyl is Unked via a carbon U may be optionally 

substituted on the -NH- by a group selected from R 17 ; 
15 Ring B is phenyl, thlen-2-yl, fur-2-yl, thlazol-4-yl, thiazol-5-yl, thien-3-yl, piperidin- 

1- yl, 4-me1hytoiperazm-l-Yl,mo^ naphth-2-yl, cyelohexyU 
pyridm-2-yl,pyridin-3-yi,pyridm-4-yl 3 iim^ l-methylimidazol-2-yl, 1,2,4-triazol-l- 
yi, 13-b©nzodioxol-5-yl, fhiomoipholino, pyriimdh>2-yl, pyrazin-2-yl, pyridazm-3-yl, 
benzimidazol-l-yl, benzimidazol-2-yl, l-methylbanzimidazol-2-yl or pyrimidin-2-yl. 

20 Ring B is phenyl, thien-2-yl, thien-3-yi, piperidin-1 -yl, morpholifto, morpholin-2-yU 

4-beiizylmotphonn-2-yl, pyridm-2-yl, pyridin-3-yl, pvridin-4-yl, miomorpholmo, pyrimidm- 

2- yl, phthalid-3-yl, pyrazin-2-yl, pyridazin-3-yl, benzimidazol-l-yl or [l,2,4]triazolo[4,3- 
aJpyrimidin-5-yl. 

Ring B is phenyl substituted at me position para to -(CR^V* 
25 R 6 is a substituont on carbon and is selected from halo, cyano, hydroxy, amino, 

carbamoyl, trifluoromethyl, Ci^alkyU Ci^alkoxy, Cwalkanoyl, iV-(CMalkyl)amtoo, 
Ci-,alkylS(0) a wherein a is 0 or 2, carbooyclyl, heterooyclyl and heteroeyclylCwalkylene-Y-; 
wherein R 6 maybe optionally substituted on carbon by one or more groups selected from R ; 

Yis-S(0)2-; 

30 R" is selected from halo, cyano, hydroxy, carbooyclyl and heterooyclyl. 

R 6 is a substituont on carbon and is selected from halo, nitro, cyano, carbamoyl, 
CMalkyl, C^Jkoxy, Ci^alkanoyl, WAT-CCi^lkyl^ammo, Ci^anoylamino. 
jVKC M all£yl)carbamoyl, W(Ctualkyl)2carbamoyl, Ci-*allcylS(0) 8 wherein a is 0 or 2, 
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Ci^alkoxycarbonyU MiV<CMdkyl) 2 sulphatfM)yl, carbocyclyl, heterocyclyl and 
caibocyclylCo^alkylene-Y-; wherein R 6 may be optionally substituted on carbon by one ot 
more groups selected from R 1 *; and wherein if said heterocyclyl contains an -NH- moiety that 
nitrogen may be optionally substituted by a group selected from R 19 ; 
5 Y is -C(O) or -C(0)NR 21 S 

R 18 is selected from halo, cyano, hydroxy, Cj^alkoxy and heterocyelyi; 

R 19 is heterocyclyl; and 

R 21 is hydrogen. 

R* is a substituent on carbon and is selected from fluoro, chloro, bromo t cyano, 
10 hydroxy, amino, carbamoyl, trifluoromethyl, methyl, t-butyl, cyanomcthyl, methoxy, ethoxy, 
acetyl, 2-hydroxyethylamino, methylthio, mesyl, phenyl, 4-fluorophenyl, 2-thiazolin-2-yl, 
moipholinomethyl, andpiperidin-l-ylsulpfaony). 

R 6 is a substituent on carbon and is selected from fluoro, chloro, bromo, iodo, nitro, 
cyano, carbamoyl, methyl, propyl, isopxopyl, butyl, Mmtyl, hydroxymeftyl, cyanomethyl, 
15 snoipholinomethyl, methoxy, ethoxy, 2-methoxyethoxy, acetyl, diethylamino, acetylamino, 
JV^isopropyOoaxbamoyl, JV-Cisobutyi^arbamoyl, W-dimethylcarbamoyl, 
meihoxymethylthio, methylthio, mesyU methoxycarboayl, ethoxyearbonyl, 
JVI^-dimethylsulphamoyl, phenyl, cyclopentyl, 4-fluorophenyl, anilinocarbonyl, 4-<pyrid-4- 
yl)piperazin-l-yl, 24hiazolin-2-yi, morpholino and 4-chlorobenzoyl. 
20 R fi is a substituent oil carbon and is selected from fluoro, chloro, cyano, carbamoyl, 

trifluoromethyl, methyl, cyanomethyl, methoxy, ethoxy, acetyl, 2-hydroxyethylamino, mesyL, 
4-fhiQraphenyl, 2-thiazoHn-2-yl ? morpholinomdhyl andpiperidin-i-yisulphonyl. 
m is 0-2; wherein the values of R 6 may be the same or different 
misOor 1. 
25 misO. 

mis 1. 

Therefore m a further aspect of the invention there is provided the use of a compound 
of formula (I) (as depicted above) wherein: 

Ring A is selected from phenyl, naphthyl, thienyl, flrryl, thiazolyl, pyridyi, 
30 ben2»thienyl»inndBzolylorpyrazolyl; 

R 1 is selected from halo, cyano, hydroxy, CMftlkyL, C^alkoxy, 
i^JVKCMalkyl^amino. CMalkylS(0) ft wherein a is O, catbocyolyl, carbocyclylCwalkylene-Y. 
and heteiocyclylCo^alkylene-Y-; or two R 1 on adjacent carbons may fonn an oxyCt^alkoxy 
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group; wherein R l may be optionally substituted on carbon by one or more groups selected 
from !R7j 

Y ia -S(OV or -O; therein a is 0 to 2; and 
R 7 is balo; 

5 n ia 0-3; wherein the values of R 1 may be the same or different; 

risl; 

K\ R 3 , K 4 and R s are independently selected from hydrogen, hydroxy, amino, cyano, 
Cwfllkyl, Cwalkoxy, jvMCMalkyl)amino, J\WCiuaityl) 2 ainino, carbocyolyl, heterocyelyl, 
earbooyclylCi^alkyl, heterocyolylCt^alkyl; wherein R*, R 3 . R 4 and R 5 may be independently 
10 optionally substituted on carbon by one or more groups selected from R*; 

R 9 is selected from halo, nitro, cyano, trifluoromethyl, C^aUcyl, Ct^alkoxy, 
JVKQ^alkyDamino, MiVKCi^l^amino, Ct^alkoxycarbonyl and carbocyolyl; wherein R 9 
may be optionally Bobatituted on carbon by one or more R* 6 ; wherein 
R 26 is hydroxy, 

15 X is -S(OV, -O-, -NR l \ -NR ,5 C(0)-,, -SO2NR 16 - or -NR l6 SQs-, wherein a is 0 or 2; 

R", R ls and R 16 are independently selected from hydrogen, phenyl and Ci^alkyl; 
qisOor 1; 
piBOorl; 

Ring B is phenyl, thienyl, piperidmyl, morpholinyl, naphthyl, 2,6^oxocyclohexyl, 
20 oyclohexyl, pyridyi. inudazolyi, 1,2,4-ttiazolyl, thiomorpholinyl, couniarinyl, pyrimidmyl, 
phthalidyl, pyrazinyi, pyrldazinyl, benzimidazolyl or [1.2,4]trlaiMlo[4,3-a]pyrirmdmyl; 
wherein if said imidazolyl or morpholinyl is linked via a carbon it may be optionally 
substituted on the -NH- by a group selected from R"; 

R 17 is selected from Chalky! or benzyl; 
25 R 6 is a substituent on carbon and is selected from halo, oyano, hydroxy, amino, 

carbamoyl, trifluoromethyl. Chalky!, Cwatkoxy, C M alkanoyl, AKCMalkyl)amino, 
C,^alkylS(0) 8 wherein a is 0 or 2, carbocyclyl, heterocyelyl andhetemoyclylGualkylene-Ys 
wherein R 6 may be optionally substituted on carbon by one or more groups selected from R , 

Yis-S(0)zs 

30 R 1B is selected from halo, oyano, hydroxy, carbocyolyl and heterocyelyl ; and 

m is 0-3; wherein the values of R 6 may be the same or different, 
or a pharmaceutical^ acceptable salt thereof, 

hi the manufacture of a medicament for use in the inhibition of 1 lpHSDl. 
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Therefore in a further aspect of the invention there is provided the use of a compound 
of formula (S) (as depicted above) whereto: 

Ring A is selected from phenyl, naphlh-2-yi, thien-2-yl, thien-3-yl, fur-2-yl, thiazol-2- 
yl, pyrid-2-yl, pyrid«3-yl, pyrid-4-yl, benzothien-3-yi, imidazol-2-yl or pyiazol-i-yl; 
5 R 1 is selected from fluoro, chloro, bromo, cyano, hydroxy, methyls f-butyl ? 

trifiuoromethyl, methoxy, ethoxy, butoxy, dimethylamino, methylthio, 4-chlorophenyl, 
benzyloxy, moipholinosulphonyl and tetrahydrofur-2-yloxy; or two R 1 on adjacent carbons 
may form oxymetbyleneoxy; 

n is 0-3; wherein the values of R 1 may be the same or different; 
10 rial; 

R 2 , R*, R 4 and R 5 are independently selected from hydrogen, hydroxy, amino, cyano, 
methyl, ethyl, propyl, isopropyl, ethoxy, isobutoxy, cyanomethyl. ethylaminomethyl, 
propylaimnomethyl, isopropylaminomethyl, A^/^dimethyiammoniethyL, N t N- 
diethylaminomethyl, iV^-dipropylaminoin^thyU MA^diisopropylaminoinethyl, 2- 

1S hydroxyethylaminomethyl, methylamino, ethylamino, propylamine, isopropylainino, 2- 
hydroxyethylamino, 2-CMtf-dielkylamino)e^ 3^iV^melhyJamino)propylanui^ 
M JV^dipropylamino, phenyl, 2-fluorophenyl, 2-chtorophenyl, 3-chlorophenyl, 4-chlorophenyl s 
4-mefhylphenyl, 4-methoxyphenyl ? 3,4-dimethoxyphenyl, piperidin-l-yl, mdol-l-yl, 1,3- 
benzodioxoi-5-yi, benzyl, a-cyandbemsyl, 2-flnorobenzyl, 2-mtrobenzyl, 2- 

20 ethoxycatbonylbenzyl, 3-nitrobenzyl, 3-trifluoromethyIbenzyl, 3-methoxycaibonylbeazyU 4- 
fluorobenzyl, 4-chlorobenzyl, 4-nitrobenzyU 4-methoxycarbonylbenzyl, 2,4-dichlombenzyl, 

3- nitro-6-methoxyben2yl, benzylamino, pheaethylaminopyrroKdin-l--ylmethyl, pipetidin-1- 
ylmethyi, moiphoiinometbyl, S-mttofur-Z-ylmethyl, 2-methylthiazol-4-ylmethyl, 2- 
chlorothia2ol-5-ylmethyU pyrid-2-ylmethyl, pyrid-3-ylmethyl, pyrid-4-ybnethyl; 

25 X is -S-, -S(0) 2 -, -O-* -NH-, -NMe- a -NHC(0>, -SCfeNMe- or -NPhSCfe-; 

qfcOor 1; 
plaOorl; 

Ring B is phenyl, thien-2-yl, thien-3-yi f piparidm-l-yl, morpholino* morpholin-2-yl, 

4- be»zylmorpholin-2-yl f naphth-l-yl, naphth-2-yi, 2,6-dioxocyelohex-l-yi, oyclohexyl, 

30 pyridin-2-yl, pyridin-3-yI, pyridin-4-yl, imidazoH-yl, 1-methylimidazoM-yl, 1,2,4-triezoH- 
yl, thiomoiphoiitto, coumaria-7-yl, pyrimidin-2-yl, phthalid-3-yl, pyrazin-2-yl, pyridazin-3-yl, 
benzamidaztol-l-yl or [l^^Jtria^lo^S-alpyrimldin^-yl; 
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R fi is a substitoenl on carbon and is selected from fluoro, ehloro, bromo, cyano, 
hydroxy, amino, carbamoyl, hifmoromethyl, methyl, f-butyl, oyanomefeyl, methoxy, ethoxy. 
acetyl, 2-hydroxycthylamino, metbyifeio, mesyl, phenyl, 4-fluotophenyl, 2-tbiazolin-2-yl, 
moipbolinomethyl. and piperidin-l-ylsulphonyl; 
5 m is 0-3; wherein the values of R 6 may be the same or different; 

or a pharmaceutical^ acceptable salt thereof; 

in the manufacture of a medicament fcr use in the inhibition of ll^HSDl. 

Therefore in a further aspect of the invention there is provided fee use of a compound 
of formula (I) (as depicted above) wherein; 
10 Ring A is selected from phenyl, naphfcyl, fhienyl, foryl. thiazolyl, pyridyl or 

imldazolyl. 

R 1 is seleoted from halo, cyano, hydroxy, Ci.s&Bcyl, Ci^alkoxy, 
MN+C^*Whanfo°> Ci^alkylsufohonylaniino, carbocyolyl and 
beterocyolylCMalkylene-Y-; or two R 1 on adjacent carbons may form an oxyC^alkoxy 
15 group; wherein R 1 may be optionally substituted on carbon by one or more groups selected 
fromR 1 ; 

y is -S(OV» OT-O-; wherein a is 0 to 2; and 
R 7 is halo. 

n is 0-3; wherein the values of R l maybe fee same ox different; 

20 rislor2; 

R 2 , R\ R 4 and R 5 are independently selected from hydrogen, hydroxy, C^aHcyl, 
C,.4alkoxy, ^CMaDcyl)aimno, carbooyclyl, carbocyelylCMalkyl and heterocyctylC M alkyl; 
whereio R 2 , R 3 > R 4 and R s may be independently optionally substituted on carbon by one or 
more groups selected from R 9 ; wherein 
25 R 9 is selected from halo, cyano, Ci^alkyl and AWCtu^lfcamino. 

X is -S(0),-, -O-. -NR 13 -, -NR"C(0>, -SOj^R". or -NR l6 S02 wherein a is 0 or 2; 

and 

R 13 , R w and R 1€ are independently selected from hydrogen, phenyl, C^alkylaulphonyl 

and Ct^alkyl, 
30 q is 0 or 1. 

pisOor 1. 

Ring B is phenyl, thienyl, furyl, thiazolyl, piperidinyl, piperazinyl, morpholinyl, 
naphthyi, oyclohexyl. pyridyl, imidazolyl, 1,2,4-triazolyl, n3-benzodioxolyl,thiomorpholinyl, 
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pyrimidinyi, pyraEinyl, pyridazinyl, benrimidazolyl or pyrimidinyi; wherein if Ring B 
contains an -NH- moiety, that nitrogen may be optionally substituted by a group selected from 
R"; 

R 17 la C^alkyl or benzyl* 



Ci^alkyl, Ci^aikoxy, C M alkanoyl, J\r f JV-(CMalkyl)2aniino 9 Ct^alkanoylamino, 
AT-CCi^alky^carbamoyl, ^^(Ci^aJkylfecarbanioyU C^lkylS(0) ft wherein a is 0 or 2, 
CMalkoxycarbonyl, MJVKCw^Jky^Mlpbainoyl, oarbocyclyl, heterocyclyl and 
carbocyclyiCou^aikylene-Y-; wherein R 6 may be optionally substituted on carbon by one ox 
10 more groups selected from R 18 ; and wherein if said heterocyclyl contains an -NH- moiety that 
nitrogen may be optionally substituted by a group selected from R 19 ; 
Yis -C(0)or-C(0)NR* 5 -; 

R 18 iB selected from halo, cyano, hydroxy, Ci ^alkoxy and heterocyclyl; 
R 19 is heterocyclyl; and 
15 R 21 is hydrogen. 

m is 0-3; wherein the values of R 6 maybe the same or diflferent; 
or a ph&rmaceutically acceptable salt thereof, 

in the manufacture of a medicament for use in the inhibition of 1 10HSD1, 

In another aspect of the present invention, a suitable compound of the invention, or a 
20 pharmaceutical^ acceptable salt thereof, is selected from Group A: 
(beiizylH4-(moip^ 

(2-methylpyrid-5-yloxymethyl)-(phenyl)ietoiie; 
[2<3^1orophenyl>2<lA4-tri^ 
(4-chlorobenzyl)-(2-bromophenyl)-keton6; 
25 (4-chlorobenzylH3-bnMnophenyl>lcetone; 

(3,4-dichlarobenzylH3,4-dichloTophenyl>lcetone; 

[a-(4-fluorobenzyl)ben^ 

{a-[3-(#/Wimethyl^^ -(pyrid-3-yl)-keton$; 
(2 > 4-dibromophenoxymethyl)-^>henyI)-ketone; 
30 [a-(cycloh€xylamino)^^ 

[Hcyclohexylamino)-Ml 9 3-b^ 

[a^cyclohexylamino>3,4-diraetbox^^ 

[a<cyclohexylamino)^methylbfir^^ 



5 



R 6 is a substituent on carbon and is selected from halo, nitro, cyano, carbamoyl, 
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[a<cyolohexylainino)-2^WoTObeii2^1]-(2<Uoix)phenyl)-k^^ 
[oiydroxy-a-(/Y;tf-d^^ 

[c^hydroxy-a-(W-dietty 
{a-hydroxy-a-[2-(hydioxyeto^^^ 

[o-hydioxy-a-(p«>pylmiiiomethy0benzyl3^hettyl>lceto^^ 
[a-hydroxy-a<isopropylan±jometliyl)benzyl3-(ph6nyl)-k6tone; 

(phthalid-3-ylm^yIH^ cUoi ^ llejo y 1 )" Iceto,ie » 

[2-(4-idtt©pheiiyl>l-(i;2Ati^^ 

[2-(2,4-dichtoroptomyl>Hl,^ 
(4-branobenzyl>(4-fluorqphenyl)-ketaiie; 

15 [2-(4-fhion>phcnylH-(]^^ 

(phtbiatdr3'ylmethyl)K4-fl\^pbanyl)-k6t<^ 

[2-(2-fluo^b^yl>l-(pyi^-2-yl)^yl]-(^"2-yl)-ketone; 

[2-(4-cMorophenyl)-l^yrid-3-yl)ethyl]-(4<Worophenyl)-ke^ 

[2-(2AdicMoropheiiyQ-l-(py^^ 
20 [2-(4-cWoiophenyl)-Hpyridazii^3-yl)ethyl]-(phenyl)-ketotte; 

[2-(4-cMoioplienyl>l-<pyn^ 

[2'(4-oWoroph^l)-l'(pyiazm-2-yl)etbyl]^-2-ylVketon^ 

(3,4-<JicbloiobenzyI)-(4-cliloroplienyl)-ketone; 

(2-ftaorobeiizylH4-chlorophenyl)-ketone; 

25 [M4-fltt0ropbimyIH<pyrazi^ 

[2^1A4-tri^l-l-yl)-3-me0^1)biityl]-(phfiriyl)-ketona; 
[2-(4-chlon^henyl)-l-(pkepyl)efhyl]-(p2^-3-yl>ketonB; 

p-p-fluoropliwylVHl^t^ 

[2-(ph^yl)-l<imid^l-l-yl)ethyl]<4-cWoToplionyl)-ketone; 
30 [l^^yl-l<lA4-triazol-l-yl)elhylK4-cblorophenyl)-ketone; 

[2-(2-amiii^lrenyitMo)-2^ 

[2-(2,4-dicblorophmyl)-Hl,2,4~tri^ 

[l-(hy<^y)-l<<hieiv-3-yl)inethyl]<thieii-3-yl)-ketoiie; 
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(cx-hydrDxyT>enzylH^ 
[2^4-cMorophenylM-(4-me^^ 

[(7-methyl[IA4j^ 
^-phenyl^.e-dioxocyoloh^ 

5 (a^OXy-arethylaminc^ 

[a^2^xocyclopmtyl)bm2^ 

[oKS-cMoropyriiiddin^ 

(phenoxymethyl^^ 

[2<piperidin4-yiH-(4-me^^ 
10 (benzimidazol-l-ylm^^ 

{[2-(24*ydtoxyethylam^ 

(2-carbamoylphmoxym^^ 

(moipholm-2-:^elM 
(pyrinudin-2-yl5ulphcaaylmethyl)<4-brom 

15 (4-acrtylben2yI)-(4-ohlorDphOTyl)4cetoiie; 

[(l-methylimidazol-2^ 

(44»ethylbenzylH4-^ 
(pheoylsulphon^^ 
20 (4^MoiophonoxymetfiyO-(3*5^fhJorophenyl)-fcetOOT 

[(Hnaphth-2-ylH-^ 
(a-hydit>xy^-methoxybenzy^^ 
(4-chlorophenetfayl)<2,4-difluorophenyl)^ 
(4-fluorophmoxymethyl^^^ 
25 (phraoxymeth^^ 

(4-flucropheiLethyl)-(4-trilluoromethy^heiiyO 
(4-fluoi^hCT©fliylH2 P 4-difluotoph6nyl)-^ 

(4^fluorophenethylK 4 -^ 
30 (benzyl)-C3,4^chlorophenyl)-kBtane; 

[4-(pipOTdin-l-ylsxdphonyl)ph^^ 

[2-(moiphollnomethyl^ 

(phenylsulphonylmethy^ and 
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(4-mi^ylphenylBulphonyline1hy$^^^ 

In & further aspect of the invention, there is provided the use of a compound or a 

pharmaceutically acceptable salt thereof, selected from Group B: 

(2,2-diphenylethyl>-0>henyl>ketone; 
5 (l,2-dipheaaylethylH4-chlorophenyl>ketone; 

<l-phenylpropyO-(phenyl).ketone; 

[2-Cpiporidin-l-yl)-l-(phenyl)ethyl]-(phenyl)-ketone; 

[2-(morpholino)-l-ft»henyl)ethyl]-G>henyI)-ketone; 

[2<dimBlhylandno)4-(phenyl)ethyl3-(phenyl)-ketone; 
10 [2-(phenyl)-l^mndazDl-l-y^ethyl]K(phenyl)-ketone; 

(1 ,2-diphenyletfiyl)-(phenyl)-ketone; 

(a-propylbenzylXphenyO-ketone; 

[a-(cyajiornethyl)bcozyl] -(phenyl)-ketone; 

[JVK4-methyhihenylsulpl^ 
15 (phenylmilphonylmethyl)-(phenyl)-ketone; 

[(l-meihylnTiidazol-2-yi)sulphany^ 

(4-melhyIpheirylfflilphonytmefi^^^ 

(4-chlorophenylimlphmiylme^ 

(4-cUoTOphenylsulphonylmeu^l)-(phenyl)-ketone; 
20 (phenylsulpl»nylmethyl>^ 

Cphenyl8ulphonylmethyl)-(4-methylphenyr)-ketone; 

(4-me1hylphenylsuIpbx>nylmethyl)-(4-chlorophenyl)-ketone; 

(4-chlorophenylBuh>li^ 

(benzylsulphonylmethyl)-(phenyl)-ketone; 
25 (2-carbamoylphenoxymethyl)-(plienyl>ketone; 

(naphth-2-yloxymethyl)-(phenyl)-ketone; 

(phenoxymethyl)-(phenyl>ketotte; 

(4-chlorophenoxymefhyl)-(phenyl)4cetone; 

(phenoxymemylH4-elilorophenyl)-ketone; 
30 (4-cyanophenoxymethyl)-(phenyl)-ketone; 

(4-/-butylphenoxymethyl)-(4-olilorophBnyl)-ketone; 

(AT-meuiylanilinomethyl)-(phenyl)-ketone; 

(4-chlorobenzamidomethyl)-(4-bromophenyl>4cetone; 
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[l-(cyano)-t-(thien-2-yl)6thyl]-(phenyl>-ketone; 
(phenefliyl)-(4-bromophenyl)-ketone; 
[2<2-methoxypheayl)efhyi]-(phBnyl)-ketone; 
(2<cyano)-2^hOTyl)e^^ 
S (phenethyl)-(pheny^)-ketone; 
(phenethylH2-melhc»^^ 
(3,4-dimeth.ox>phene^ylHphenyl)-ketone; 
(plietiethyl)-(4-clilorophenyl)-ketoiie; 

(a4iydroxybenzyl)^li5nyO*etoM; 
10 (a-hydxoxy^-ehtoK^ 

[a4iydroxy-a-(tyi^^ 

[a-hydix>xy-o^(pip^^ 

[a4iydroxy-a-(J^i\T^^ 

[a-hydroxy-a-(moipholinomethyl)bei^ 
15 (a4iydroxy^^hloroben2yl>(4-methoxyphenyl)-keto 

(a^hoxybenzyl)-(phenyl)-k8tone; 

(a-hydroxy^ethylbenzyl)-(j)henyl)-ketone; 

(a-hydioxybenzylM^roet^ 

[l^l^-triazoI-l-yty-Heto^ 
20 [l-(tMen-2-yl)-l-(hydra 

(a-hydroxybenzyl)-(4-methoxyphenyl)-ketone; 
(a-hydroxy^-methoxybeiizyl)-<pbenyl)-ketone; 
(a-ifiopropoxyb9nzyI)-(phenyl)-ketoiie; 
(a-iTObutoxybenzyl>-(plieiiyl)-ketonfi; 
25 (a-aininoben2ylH*^<>roph^yl)-ketcm©; 
(a-[2<JV^^ethylamin^^ 
(a-isopropylainlnobenzyl)"(ph6nyi)-ketone; 
[a-(piperidin-l-yl)^cMorobenzyl]<4-cMotophBrty 
(a<benzylami»o)beiu^^^ 
30 [a-(4-cMoroamlin^ 

[a^cyclohexylamuio)bdnzyl]-(pheayl>-ketone; 
[a-(Mi^-dipropylan^o)benzyi]-(ph 
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[a-(2-byd»xyethylamino)betizyl].^ 
[a^phenethylam^ 

[cc-(etliylaiiiino)benzyl]-(phmyl)-kfitoiie; 
[a-Oaropylanrino)benzyl]-ft>h«iyl)-ketone; 
5 [a-(methylaijilno)benzyl]-(phenyl)-ketone; 
[a^axiiliao)beozyl]-(fiir-2-yl)-ketone; 
[l-(benzraridazol-l-^^^ 
(4-chlorobenzyl)-(phenyl)-ketone; 
(benzyl)-(4-ethoxyphenyl)-ketone; 

10 (4-methoxybenzylK^ 

(benzyl)-(4-methylphenyI>-kBtone; 

[4-(benzyl)raoipho^ 

(pyrid-2-ylme4hyl)-(4^omphenyl)-keton^ 

C2-ohlorobenzyl)-(4-chIorophenyl)-ketone; 
15 (4-diloroben2yl)-(4-chIoropheayl)-ketQzi^ 

(pyrid-3-ylmethyl>(4-cMorophOTyl)-keto 

(4-biomobOTzyl>(4-chlorophenyl)-ketone; 

(2 9 4^oUoroben2yl>-(4-chloropheiiyl)-ketone; 

(4-chlcxn)ben2yI)-(4-methylphenyl)^ 
20 (4^cMorobenzy^-(4-bromophenyl)-ketoxi« 

(benaz>l)-C2^hloropheriyl)-ketoii©; 

(4-me(hoxybenzyl)-^)lieiiyl)-ketone; 

(a-mothylben^)-(pheriyl)-ketane; 

(bc^yl>[4-(4<;hlorophenyl)phenyl]-kBtone; 
25 (4-fluorobaozylK4-bro^ 

(4-ohlorobenzyi>.(4-me£hoxyphenyl)-ketan^ 

(4-mBthyIben23d)-(4-methoxypheny]}-ketone; 

(pyrld-2-ylmethyl)-(phenyL)-ketone; 

(a,ot-dimethylbenzylHpheayl)-kctone; 
30 (4-me1hylbenzyI)-(pyrid-3-yI)-ket3C>ne; 

(pyrid^ylmethyl)-(pyrid-4-yl>-keton©; 

(4-methoxybenzyIH4-bzxmiophenyl)-ketone; 

(4-methylMobenzy^^ 
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{becozyl)-(4-benzyloxyptierLyl)-kQtone; 
(4-fluorobcnzyl)-(4-fluott)phenyl)-ketone; 
(ot-methyIbensq4)-(iphenyl)-ketonB; 
(4-msthoxybenzyl)-<4-fluorophenyI)-ketone; 
5 (tiuomcrrphQUn<TOe1hyl)-(thianBphthen'3-yl)^henyl>ketcMie', 

(bcnzyl)-(4-butoxyphenyl)-kotone; 

(2^diphcnylelhylH2^.6-trimethylphBnyl>]»tone; 

[2-(2-hydroxyphsnyD-2-plienylettiyl]-(phmyl).k8tone; 

(cyclohexylmBfliyl)-(phiBnyQ4EBtone; 
10 (benzyl>-(2-biomothien-5 -yl)-ketone; 

(l,2-diphenyl-2-cyanoethyl)-(phen,yl)-ketone; 

(4-methoxybenzyl)-(3-bromopliJBnyI)'ketoiie; 

(ct-hydroxybenzyl)-(3-methoxyphenyl)-ketotie; 

[o<pyiToUdin4-ylmsthyl)benzyl]-^hmyi)-ket«aie; 
15 [a-(pyridin-2-ylainino)-4-metboxybenzyl]-(4-methoxyphmyl)-ket<jne; 

(4-chlorobenzylH^flaorophenyl)-ketone; 

(benzyl)-[4-(tetrAy*r<>pyim-2-ylOTy)ph(^y 

(4-clilorophenylsulphDnylm^yl)-(4^hloiophonyl)-ketcmei 

(4-nu^yl-a-bydroxybeii2^ 
20 (4-methylbenzyl)-(4-chlorophenyl)-ketone; 

(4-fluoro-a-hydroxybenzyl)-(4-fluQropheriyl)-ketone; 
(4-methoxy-a-hydroxybenzyl)-(4-methoxyphenyl>ketone; 
(oc-methyl-a-bydroxybenzyl)-(phenyl)-ketone; 
(l-niethyl-l-n^l^inoethyl^^^ 

23 [2-(phenylsifliihonyl)^ 

(I a 3-diphenytyrop-2-yl)-(ph-enyl)-ketone; 
(nflpbth-l-yloxyraetii3l)-(phBnyl)-ketonB; 
(phenc»xymethylH4HaMlliy^)henyl)-ketone; 
(4-methylcoiunarin-7-yloxymethylH^ me&OT ypb^yl)-ketoiie; 

30 (imidazol- 1 -ylmethyl)-<2-ohlorothien-5 -yl)-ketone; 
(thien-2-ylsulphonylmethyl)-(4-ohlorophenyl)-ketone; 
( 1 -methy]iraidazoI-2-ylsulphHnylmethyl)-(3 ,4-diiluoroplienyl)-ketoiie; 
(l-methyliiiiidazol-2-ylaiaphonyhnBdiyl)-(4-cbloropheayl)-ketone^ 
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(3-trifluoromewyfryrid-6-ylsulpto 
(4-methyl-a-I^yd«Jxyb©azylH4-inethy]phfiny^ 
(4-bromophenoxymrthyl)-(phenyL)-ketone; 
(4-8thoxyaailinomethyl)^4-mefliy^»hfiiiyl>-ketone;and 
5 (2,4,6-Mohlcm)phaKBiymettiyl)-(phan.yl)-fcetoBfi; 

in the manufkcture of a medicament for use in the inhibition of llpHSDl. 

In another aspect of the present invention, a suitable compound of the invention, 
pharmaceutical^ acceptable salt thereof, is selected flora Group C: 
(phenyl)-[2-(^enVim4-yl)^^ 
10 (phenvl)-(2,4,5-trichlomphenaxymethyl).ketone; 

(phenyl>[a-hydroxy^<butylaminoraethyl)benzyl]-ketone; 
(4-£luorophenylH2-<3 s 4-<UcMor^^ 
(flrien-2-yD-[2-(4-mioio^ 
<phenylMM^mtrophenyl>2<2-^^ 

15 (pyrid-3-ylH«^butanonymjemyl)^chIorob«^]-ketonei 
(4-raethoxyphenyiH4-(4-flTO^ 

(phenyl)-(2-nitro4-chorophenoxyrneaiyl)-ketonei 
0>henyl)<2,6-dibromo-3-etooxycarbc«y]phenoxymethyl)-ketone; 
(4'bromophenyl)-(4-nitrophenoxymethyl)-ketone; and 
20 (phanyl)-(4-nitrophenoxymethyl)-ketone. 

In a further aspect of the inventioQ, there is provided the use of a compound or a 
pharmaceutically acceptable salt thereof, selected from. Group D: 
(phenyl)-(benzoyl)-ketone; 

(phenyl)-[2-(4-methoxyphenyl)-2--cyaiiDeuiyl]-ketone; 
25 (phenylH^(ph<^lW2-memoxyemylmio)emyl]-ketone 

(4-memyhAenylK4-me!thylbenaoyl)-ketone; 

0>henylH2-(2<Woronhenyl)-2-cyanoethyl]-ketone; 

(phenyl)-(4-me%lphenylsulpbx>nybMethyl)-ketone; 

(4^hlort^hcnyl)42-<phenyl)-2-cyanoethyl]-ketoae; 
30 <phenyl)-[2-^yiroUdm-l-yl)-2-(iphenyl)ethyl]-ketone; 

(4-bromophenyl)-[2^peridmO-yl).2-(phenyl)ethyl].ketone{ 

(phenyl)- [a-(allylamino)benzyl]-ketone; 

(phcnyl>Ict-phenyl-a-hydroxybenzyl]-ketoae; 
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(phenyiM2^3-mqthox^ 

(ph enyl) - [ a-phenyl-a -hydroxy-4-methoxy b enzyl] -ketone; 
(4-fluoropheayl)-[2-(4^MoK)phenyl)-l^l s 2,4-triazol-l-yl)e<hyl]-k^ 
(4-chloropb*^lM2-(4-cyanophe^^ 
5 fehenyl>[2-(moitpholino)-2-Ojheiiyl)ethyl]-kBtonB; 

(4-fluorophmyl)-[2^2-fluo«opheiiyl)-l-(l,2,4-triazol-l-yl)ethy^^ 

(phenylM2<4-fluorcfl>hwD-l^^^ 
fehenyl>[2^OTyl)-HtA4-triazoi-l-yl)ethyI]-ketoiie; 

(4-chlorophenyiM2-(pb^yl)-l-(l^ 
10 (phe«yl)-CbOTzylsulphinyknethyl>kstone; 

(5-chkm>tMen-2-yI)-[2<M-d^^ 
(phenyt)-[2-(cyano)-2-(4-ohloroplienyl)ethyl]-ketone; 

(ihieii-2-yl)-[2-(phenyl)-l-(lA44riazolO-yl)ethyl]-ketcme; 

(4-hydroxyphenyl)-(benzoyl>ketcme; 

1 5 (phenyl)-[2KmoiphDlino)-l-Cbeiizyi)elhyl]-ketone; 

(phenylM2-(2-melhoxyplietty^^ 

^heoyl>[2<l,3-benzodiaxol-5-yl)-2-(2-aminophenylMo)B&^ 

(3,4-dimelhylphmyl)-[4-(4-fluoK)benzoyl)p^eridiiH 
20 (4-raethoxyphenyl)-(a-methyftenzyl)-ketone; 
(4-methoxyphenyl)-(3-methylbBnzyl)-ketone; 
(3-methyl4-methojiyphenyl)-(bBnzyl)-ketone", 
(4-fluoroph^yi)-(bBnziinidazol-l-ylinBthyI)-katone; 
(phenylMl-melbyl- l-imidazol-l-ylethyl)-ketooe; 
25 (phenyl)<2-me%l^inobenzinudazolrl-yte 

(4-chlorophenyl)-(2»4-diohlorophenoxymethyl)-kfltoTie; 
(4-qbJorophenyl)<2A5-^ c blorophfi!noxymethyl)-keton6; 
(4-bromophenyl)-[2-(ti^oiom6thyObenzoylamiiLOinethyl]-k©tone; 
(4-bromapheaiylHot-homopiperidm-l-ylbenzyl)-ketone; 
30 (4-chlorophenylH4-cb.loroaniUnoniBthyl)-ketone; 

(phenyl)-[iV'-Cbenzoyl)aiiilinomethyl]-kotone; 

(phenyl>(3-methylindol-l-ylmethyl)-ketone; 

(phenyl)-(2 r 4-dicMorobea)20ylaminomethyl)-k©toiie; 
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(ph^lH2-(ph«myI)-l-(etliDxyoarbonyl)eflxy]]-keton0; 
(4-cMorophenyl)-(4-chlorobenzoyl^ 

(4-chIorophenyl)-(2-fluorobeazoylamiaometiiyl)-ketone; 
in the manufacture of a medicament for use in the inhibition of 1 IpHSDl. 
5 In another aspect of the invention, preferred compounds of the invention are any one 

Of the Examples or a pharmaceutioally acceptable salt thereof. 

In another aspect of the invention, preferred compounds of the invention are any one 
of the Reference Examples or a pharmaceutioally acceptable salt thereof. 

Another aspect of the present invention provides a process for preparing a compound 
10 of formula Q) or aphatmaceutioaUy acceptable salt thereof which process (wherein variable 
groups are, unless otherwise specified, as denned in formula (I)) comprises of: 
Process 1): reacting a compound, of formula (II); 




(ID 

15 wherein V is a displaceable group; with an organometallic reagent of formula (m)' 

Of 

wherein M is a metal reagent; 

Process 2): for compounds of formula (I) wherein t is 1 and one of R* and R 3 is hydroxy; 
20 reacting a compound of formula (TV): 




(IV) 

with a compound of formula (V) or (VI); 

R 2 M R 3 M 

25 (V) (VI) 

wherein M 1b a metal reagent; 
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Process 3): for compounds of formula (I) wherein one ofR* and R 5 is hydroxy, reacting a 
compound of formula (VII): 

O 

"rirririiB-l 




(vn) 

5 with a compound of formula (VTn) or (DC): 

R*M R s M 

(vni) (do 

wherein M is a metal reagent; 

Process 4)'. for compounds of formula © wherein p is 0, q is 1, r is 1 and R 3 and R s are 
10 hydrogen; hydrogcnating compound of formula (X): 




(X) 



(or its corresponding Z isomer); 

Process 5) for compounds of formula (I) wherein p is 1, X is -SO a - s r is 1 and q is 0; reacting 
15 a compound of formula (XI): 



(R 1 ), 




OMe 



(XI) 



with a compound of formula (XII): 



20 



(XID 
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Process 6) for compounds of formula (I) wherein King A is a nitrogen linked hetsroaryl; 
reacting a compound of formula (II), wherein V is hydroxy, or an activated derivative thereof 
forming an activated acid, with a compound of formula pan): 



J0NH 




s (xin) 

Process 7) for compounds of formula (J) wherein X is -C(0)NR u -; reacting an acid of 
formula (XIV); 



OH 



(XIV) 

10 or an activated derivative thereof; with an amine of formula (XV): 

(XV) 

Process 8) for compounds of formula CD wherein X is -NR 15 C(0)-; reacting an amine of 
formula (XVI): 



15 




R2 R3 



(XVI) 



with an acid of formula (XVII): 



HO 



20 or an activated derivative thereof; 



(xvn) 



m 
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Process 9) for compounds of formula (I) wherein X is -SCfeNR 16 -; reacting a compound of 
formula CXVm): 




(xvm) 

5 wherein L is a displaceable group; with sn amine of formula (XIX): 



ft 



R* R s 
(XIX) 

Procew for compounds of formula <I) wherein X iB -NR l6 S02-; reacting an amine of 
formula (XX): 



10 




R R * 



(XX) 



with a compound of formula (XXI): 



R* R s 

(xxd 

15 wherein Lis a displaceable group; 

Process 11) fat compounds of foimula (f) wherein X is -O-, -NR 13 - or -S-; reacting a 
compound of foimula (XX): 



(R'X, 




(XX) 



20 
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wherein V is -OH, -NR n H or -SH; with ft compound of fonmila (XXI): 



L 



R* R 5 

(XXI) 

wherein L is a displaceable group; 
5 Procem 22) for compounds of formula © wherein X is -O-, -NR 13 - or -S-; reacting a 
compound of formula (XX): 




(XX) 

wherein Lisa displaceable group; with a compound of formula (XXI) : 



(XXI) 

wherein V is -OH, -NR ,3 H or -SH; 
and thereafter if necessary or desirable: 

i) converting a compound of tiie formula CD into another compound of the formula (Q; 
15 ii) removing any protecting groups; 

iiQ forming a pharmaceutically acceptable salt thereof. 

L is a displaceable group, suitable values for L include halo, particularly chloro or 
bromo, or mesyloxy. 

V is a displaceable group, suitable values for V include the Weinreb amide JV-methyl- 
20 Mmethoxyamine. 

M is a metal reagent. Suitable values for M include Grignard reagents such as MgBr 
and lithium. 

Suitable activated acid derivatives include aoid halides, for example acid chlorides, 
and active esters, for example pentafluorophenyl esters. 
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The reactions described above may be performed under standard conditions. The 
Intermediates described above are commercially available, are known in the art or may be 
prepared by known procedures. 

It will be appreciated that certain of the various ring substituents in the compounds of 

5 the present invention may be introduced by standard aromatic substitution reactions or 
generated by conventional functional group modifications either prior to or immediately 
following the processes mentioned above, and as such are included in the process aspect of 
the invention. Such reactions and modifications include, for example, introduction of a 
substituent by means of an aromatic substitution reaction, reduction of substituents, alkylation 

10 of substituents and oxidation of substituents. The reagents and reaction conditions for such, 
procedures are well known in the chemical art. Particular examples of aromatic substitution 
reactions include the introduction of a nitro group using concentrated nitric acid, the 
introduction of an acyl group using, for example, an acyl halide and Lewis acid (such as 
aluminium trichloride) under Friedel Crafts conditions; the introduction of an alkyl group 

1 S using an alkyl halide and Lewis acid (such as aluminium trichloride) under Friedel Crafts 
conditions; and the introduction of a halogeno group. Particular examples of modifications 
include the reduction of a nitro group to an amino group by for example, catalytic 
hydrogenation with a nickel catalyst or treatment with iron in the presence of hydrochloric 
acid with heating; oxidation of alkylthio to alkylsulphinyl or alkylsulphonyl. 

20 It will also be appreciated that in some of the reactions mentioned herein it may be 

necessary/desirable to protect any sensitive groups in the compounds. The instances where 
protection is necessary or desirable and suitable methods for protection are known to those 
skilled in the art. Conventional protecting groups may be used in accordance with standard 
practice (for illustration see T. W. Green, Protective Groups in Organic Synthesis, John Wiley 

25 and Sons, 1991). Thus, if reactants include groups such as anrino, oarboxy or hydroxy it may 
be desirable to protect die group in some of the reactions mentioned herein* 

A suitable protecting group for an amino or alkylaxnino group is, for example, an acyl 
group, for example an alkanoyl group such as aoetyl, an alkqxycarbonyi group, for example a 
methoxycarbonyl, ethoxycarbonyl or f-butoxycarbonyl group, an aryimcthoxycarbonyi group, 

30 for example benzyloxycorbonyl, or an aroyl group, for example benzoyl. The deprotection 
conditions for the above protecting groups necessarily vary with the choice ofprotecting 
group* Thus, for example, an acyl group such as an alkanoyl or alkoxycarbonyl group or an 
aroyl group may be removed for example, by hydrolysis with a suitable base such as an alkali 
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metal hydroxide, for example lithium or sodium hydroxide. Alternatively an acyl group such 
a* a Mmtoxycarbonyl group may be removed, for example, by treatment with a suitable acid 
sb hydrochloric, sulphuric or phosphoric acid or trifluoroacetie acid and an 
arylmethoxycarbonyl group such as a benzyloxycarbonyl group may be removed, for 

5 example, by hydrogenation over a catalyst such as paUadium-on-carbon, or by treatment with 
a Lewis acid for example boron tris(trifluoroacetate). A suitable alternative protecting group 
for a primary amino group is, for example, a phthaloyl group which may be removed by 
treatment with an aJkylamme, for example dimemylainmopropylaniine, or with hydrazine. 
A suitable protecting group for a hydroxy group is, for example, an acyl group, for 

10 example an alkanoyl group such as acetyl, an aroyl group, for example benzoyl, or an 
aryhneihyl group, for example benzyl. The deprotection conditions for the above protecting 
groups will necessarily vary with the choice of protecting group. Thus, for example, an acyl 
group such as an alkanoyl or an aroyl group maybe removed, for example, by hydrolysis with 
a suitable base such as an alkali metal hydroxide, for example lithium or sodium hydroxide. 

1 5 Alternatively an aryhnethyl group such as a benzyl group may be removed, for example, by 
hydrogenation over a catalyst such as palladrum-on-oarbon. 

A suitable protecting group for a carboxy group is, for example, an esterifying group, 
for example a methyl or an ethyl group which may be removed, for example, by hydrolysis 
with a base such as sodium hydroxide, or for example a r-butyl group which may be removed, 

20 for example, by treatment with an acid, for example an organic acid such as trifluoroacetie 
acid, or for example a benzyl group which may be removed, for example, by hydrogenation 
over a catalyst such as palladium-on-carbon. 

The protecting groups maybe removed at any convenient stage in the synthesis using 
conventional techniques well known in the chemical art 
25 As stated hereinbefore the compounds defined in the present invention possess 

1 1 pHSD 1 inhibitory activity. These properties may be assessed using foe following assay. 
Assay 

HeLa cells (human cervical carcinoma derived cells) were atably tranafected with a 
construct containing four copies of the glucocorticoid response element (GRB) linked to a 
30 beta-galactosidase reporter gene (3 kb lac Z gene derived from pS V-B-galactosidase). These 
cells were then further stably tranafected with a construct containing full-length human 
UJJHSDl enzyme (in pCMVHyg) to create GRE4-|3Qal/llpHSDl cells. The principal of the 
assay is as follows. Cortisone is freely taken up by the cells and is converted to Cortisol by 
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11PHSD1 oxo-reduotase activity and Cortisol (but not cortisone) binds to and activates the 
glucocorticoid receptor. Activated glucocorticoid receptor then binds to the GRE and initiates 
transcription and translation of p-galaotosidase. Enzyme activity can then be assayed with 
high sensitivity bycolourimetric assay. Inhibitors of llpHSDl will reduce the conversion of 
5 cortisone to Cortisol and hence decrease the production of p-galactosidase. 

Cells were routinely cultured in DMEM (Ihvitrogen, Paisley, Renfrewshire, UK) 
containing 10% foetal calf serum (LabTech), 1% glutamine (mvitrogan), 1% penicillin* 
streptomycin (Ihvitrogen), 0.5 mg/ml G41 8 (mvitrogcn) & 0.5mg/ml hygromycin 
(Boehringer). Assay media was phenol red ftee-DMEM containing 1% gmtamine, 1% 
10 penicillin & streptomycin. 

Compounds (lmM) to be tested were dissolved in dimethyl sulphoxide (DMSO) and 
serially diluted into assay media containing 10% DMSO. Diluted compounds were then 
plated into transparent flat-bottomed 384 well plates (Matrix, Hudson NH, USA). 

The assay was carried out in 384 well microtitre plate (Matrix) in a total volume of 
15 50ul assay media consisting of cortisone (Sigma, Poole, Dorset, UK, tuM), HeLa GRE4- 
PGaVUPHSDl cells (10,000 cells) plus test compounds (3000 to 0.01 nM). The plates were 
then incubated in 5% Cfe, 95% COz at 37 D C overnight 

The following day plates were assayed by measurement of p-galactosidase production. 
A cocktail (25 ul) consisting of 10X Z-buffer (600 mM NajHPO^ 400 mM 
20 NaH 2 P04.2H 2 0, 100 mM KC1, 10 mM MgS0 4 .7H 2 0, 500 mM P-meteaptoethtoiol, pH 7.0), 
SDS (0.2%), chlorophenol red-P-D-galactopyranoside (5mM, Roche Diagnostics) was added 
per well and plates incubated at 37°C for 3-4hours. p-Galactosidase activity was indicated by 
a yellow to red colour change (absorbance at 570nm) measured uBing a Tecan Speotrafluor 
Ultra. 

25 The calculation of median inhibitory concentration. (IC») values for the inhibitors was 

performed using Origin 6.0 (Microcal Software, Northampton MA USA). Dose response 
curves for each inhibitor were plotted as OD units at each inhibitor concentration with relation 
to a maximum signal (cortisone, no compound) and IC 5 o values calculated. Compounds of the 
present Invention typically show an IC 5 o <10uM. 

30 According to a further aspect of the invention there is provided a pharmaceutical 

composition which comprises a compound of formula (la), (lb), (Ic), fld), (le), (If), (Ig), Oh) 
or (11) or a pharmaceutically acceptable salt thereof, or a compound selected from Group A 
Group C or die Examples, or a pharmaceutically acceptable salt thereof, as defined 
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hereinbefore in association with a pharmaceutically-acceptable diluent or carrier. 

The composition may be in a form suitable for oral administration, for example as a 
tablet or capsule, for parenteral injection (including intravenous, subcutaneous, intramuscular, 
intravascular or infusion) as a sterile solution, suspension or emulsion, for topical 
5 administration as an ointment or cream or for rectal administration as a suppository. 

m general the above compositions may be prepared in a conventional manner using 
conventional exoipients. 

The compound of formula (I), or apharmaceutically acceptable salt thereof, will 
normally be administered to a warm-blooded animal at a unit dose within the range 0.1 - 
10 50 mg/kg that normally provides a therapeuticaUy-eSective dose. A unit dose form such as a 
tablet or capsule will usually contain, for example 1 -1000 mg of active ingredient. However 
the daily dose will necessarily be varied depending upon the host treated, the particular route 
of administration, and the severity of the illness being treated. Accordingly the optimum 
dosage may be determined by the practitioner who is treating any particular patient. 
I S We have found that the compounds defined in the present invention, or a 

phamiaceutically acceptable salt thereof, are effective 1 l|JHSDlinhibitors, and accordingly 
have value in the treatment of disease states associated with metabolic syndrome. 

It is to be understood that where the term "metabolic syndrome" is used herein, this 
relates to metabolic syndrome as denned in 1) and/or 2) or any other recognised definition of 
20 this syndrome. Synonyms for "metabolic syndrome" used in the art include Reaven's 

Syndrome, Insulin Resistance Syndrome and Syndrome X It is to be understood that where 
the term "metabolic syndrome" is used herein it also refers to Reaven's Syndrome, Insulin 
Resistance Syndrome and Syndrome X. 

According to a further aspect of the present invention mere is provided a compound of 
2S the formula (la), (lb), (fc), (id), <Je), (if), (ft) or (11) or a pharmaceutically acceptable 
salt thereof; or a compound selected from Group A, Group C or foe Examples, or a 
pharmaceutically acceptable salt thereof, as defined hereinbefore for use in a method of 
prophylactic or therapeutic treatment of a warm-blooded animal, such as man. 

Thus according to this aspect of the invention there is provided a compound of the 
30 formula (la), (lb), flc), (M). (ie), 01), dg), Oh) or (B) or a pharmaceutically acceptable salt 
thereof, or a compound selected Atom Group A, Group C or the Examples, or a 
pharmaceutically acceptable salt thereof, as defined hereinbefore for use as a medicament. 
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According to another feature of the invention there is provided the use of a compound 
of the formula (I), or a phannaceutically acceptable salt thereof, as defined hereinbefore in the 
manufacture of a medicament for use in the production of an lipHSDl inhibitory effect in a 
warm-blooded animal, such as man. 

5 According to another feature of the invention there is provided the use of a confound 

of the formula (la), Ob), (fc), (Id), <Ie), (H), (Ig), (Sh) or (D) or a pharmaceutical!/ 
acceptable salt thereof, or a compound selected from Group A, Group C or the Examples, or a 
pharmaceutically acceptable salt thereof, as defined hereinbefore in the manufacture of a 
medicament for use in the production of an 1 lpHSDl inhibitory effect in a warm-blooded 

10 animal, such as man. 

According to another feature of the invention there is provided the use of a compound 
selected from Group B or Group D or the Reference Examples, or a pharmaceutical^ 
acceptable salt thereof; as defined hereinbefore in the manufacture of a medicament for use in 
the production of an 1 1 PHSDl inhibitory effect in a warm-blooded animal, such as man. 

15 Where production of or producing an 1 lpHSDl inhibitory effect is referred to suitably 

this refers to the treatment of metabolic syndrome. Alternatively, where production of an 
1 1 pHSD 1 inhibitory effect is referred to this refers to the treatment of diabetes, obesity, 
hyperiipidaemia* hyperglycaemia, hyperinsulinemia or hypertension, particularly diabetes and 
obesity. Alternatively, where production of an t lpHSDl inhibitory effect is referred to this 

20 refers to the treatment of glaucoma, osteoporosis, tuberculosis, dementia, cognitive disorders 
or depression. 

According to a Anther feature of this aspect of the invention there is provided a 
method for producing an 1 lpHSDl inhibitory effect in a warm-blooded animal, such as man, 
in need of such treatment which comprises administering to said animal an effective amount 
25 of a compound of formula (I), or a pharmaceutical^ acceptable salt thereof. 

According to a further feature of this aspect of the invention there is provided a 
method for producing an 1 1 PHSD1 inhibitory effect in a warm-blooded animal, such as man, 
in need of such treatment which comprises administering to said animal an effective amount 
of a compound of formula Cta)» (lb), (Ic), (Id), (le), (If ), (Ig), Qh) or (H) or a 
30 pharmaceutical acceptable salt thereof, or a compound selected from Group A, Group C or 
the Examples, or a pharmaceutical^ acceptable salt thereof. 

According to a fbrther feature of this aspect of the invention there is provided a 
method for producing an 1 lpHSDl inhibitory effect in a warm-blooded animal, such as man, 
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in need of such treatment which comprises administering to said animal an effective amount 
of a compound selected from Group B or Group D or the Reference Examples, or a 
pharmaceutical^ acceptable salt thereat 

In addition to their use in therapeutic medicine, the compounds of formula (I), or a 
5 phannaoeutically acceptable salt thereof, are also useful as pharmacological tools in the 
development and standardisation of in vitro and in vivo test systems for the evaluation of the 
effects of inhibitors of 1 10HSD1 in laboratory animals such as cats, dogs, rabbits, monkeys, 
rats and mice, as part of the search for new therapeutic agents. 

The inhibition of 1 lpHSDl described herein may be applied as a sole therapy or may 

10 involve, in addition to the subject of the present invention, one or more other substances 
and/or treatments. Such conjoint treatment may be achieved by way of the simultaneous, 
sequential or separate administration of the individual components of the treatment. 
Simultaneous treatment maybe in a single tablet or in separate tablets. For example agents 
than might be co-adnnmstered with 1 lpHSDl inhibitors, particularly those of the present 

1 5 invention, may include the following main categories of treatment: 

1) Insulin and insulin analogues- 

2) Insulin seoretagogues including sulphonylureas (for example ghbenclamide, glipizide) 
and prandial glucose regulators (for example repaglinide, nateglinide); 

3) Insulin sensitising agents inoluding PPARy agonists (for example pioglitazone and 
20 rosiglitazone); 

4) Agents mat suppress hepatic glucose output (for example metformin); 

5) Agents designed to reduce the absorption of glucose from the intestine (for example 
acarbOBe); 

6) Agents designed to treat the complications of prolonged hyperglycaemiaj e.g. aldose 
25 reductase inhibitors 

7) Other anti-diabetic agents including phosotyrosine phosphatase inhibitors, glucose 6 - 
phosphatase inhibitors, glucagon receptor antagonists, gluookinase activators, 
glycogen phosphorylase inhibitors, fructose 1,6 bisphosphastase inhibitors, 
glutarnine:fructose -6-phosphale aminotransferase inhibitors 

30 8) Anti-obesity agents (for example sibuiramine and orlistat); 

9) Anti- dyslipidaemta agents such as, HMG-CoA reductase inhibitors (statins, eg 
pravastatin); PPARoc agonists (fibrates, eg gemfibrozil); bile acid sequestnmts 
(cholestyramine); oholesterol absorption inhibitors (plant stanols, synthetic inhibitors); 
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ileal bile aold absorption inhibitors (IBATi) # cholesterol ester transfer protein 
inhibitors and nicotinic acid and analogues (niacin and slow release formulations); 

10) Antihypertensive agents such as, P blockers (eg atenolol, Inderal); ACE inhibitors (eg 
lisinopril); calcium antagonists (eg. nifedipine); angiotensin receptor antagonists (eg 

S candesartan), a antagonists and diuretic agents (eg* furosemide, benzttriazide); 

11) Haemostasis modulators such as, antithrombotics, activators of fibrinolysis and 
antiplatelet agents; thrombin antagonists; factor Xa inhibitors; factor Vila inhibitors); 
antiplatelet agents (eg. aspirin, dopidogrel); anticoagulants (heparin and Low 
molecular weight analogues, hirudin) and warfarin; and 

1 0 12) Anti-inflammatory agents* such as non-steroidal anti-infkmmatory drugs (eg. aspirin) 
and steroidal anti-inflammatory agents (eg. cortisone). 

In fixe above other pharmaceutical composition, process, method, use and medicament 
manufacture features, the alternative and preferred embodiments of the compounds of the 
invention described herein also apply* 
15 Examples 

The invention will now be illustrated in the following non limiting Examples, in which 
standard techniques known to file skilled chemist and techniques analogous to those described 
in these Examples maybe used where appropriate, and in which, unless otherwise stated: 

(i) evaporations were earned out by rotary evaporation in vacuo and work up procedures were 
20 carried out after removal of residual solids such as drying agents by filtration; 

(ii) aU reactions were carried out under an inert atmosphere at ambient temperature, typically 
in die range 1 8-25 e C, with solvents of HPLC grade under anhydrous conditions, imless 
otherwise stated; 

(iii) column chromatography (by the flash procedure) was performed on Silica gel 40-63 nm 
25 (Merck); 

(iv) yields are given for illustration only and are not necessarily the maximum attainable; 

(v) the structures of the end products of the formula (I) were generally confirmed by nuclear 
(generally proton) magnetic resonance (NMR) and mass spectral techniques; magnetic 
resonance chemical shift values were measured In deuterated CDCU (unless otherwise stated) 

30 on the delta scale (ppm downfield ftom tetramethylsilane); proton data is quoted unless 
otherwise stated; spectra were recorded on a Varian Mercury-300 MHz, Varian Unity plus- 
400 MHz, Varian Unity plus-600 MHz or 00 Varian Ihova-500 MHz spectrometer unless 
otherwise stated data was recorded at 400MHz; and peak multiplicities are shown as follows: 
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s, singlet; d, doublet; dd, double doublet; t a triplet; tt, triple triplet; q ? quartet; tq, triple quartet; 
m* multiplet; br, broad; ABq, AB quartet ABd. AB doublet, ABdd, AB doublet of doublets; 
dABq, doublet of AB quartets; LCMS were recorded on a Waters ZMD 3 LC column xTcrra 
MS CsCWaters), detection with a HP 1 100 MS-deteotor diode array equipped; mass spectra 

5 (MS) (loop) were recorded on VG Platform XL (Fisons Instruments) with a HP-11Q0 MS- 
detector diode array equipped; unless otherwise stated the imbs ion quoted is (MH*); 
unless further details are specified in the text, analytical high performance liquid 
chromatography (ffi»LC) was performed on Prep LC 2000 (Waters), Cromasil C 8 , 7 fim, 
(Akzo Nobel); MeCN and de-ionised water 10 mM ammonium acetate as mobile phases, with 

10 suitable composition; 

(vii) intermediates were not generally fully characterised and purity was assessed by thin layer 
chromatography (IXC), HPLC, infra-red <IR), MS orNMR analysis; 

(viii) where solutions were dried sodium sulphate was the drying agent; 

(ix) where an "ISOLUTE" column is referred to, this means a column containing 2 g of silica, 
15 the silica being contained in a 6 ml disposable syringe and supported by a porous disc of S4A 

pore size, obtained from Intranational Sotbent Technology under the name 'TSOLUTB"; 
"ISOLUTE" is a registered trade marie; 

(x) the following abbreviations maybe used hereinbefore or hereinafter:- 



DCM 


dichloromethane; 


20 BtOAc 


ethyl acetate; 


DMSO 


dimethylsulphoxide; 


DMF 


dimethylformamide; 


ether 


diethyl ether; 


LDA 


lithium diisopropylamine; 


25 MeCN 


acetonitrile; and 


THF 


tetrahydrofuran. 



Example 1 

frhien-3-vlmethvn-< , 4-chtQrot>henvn.kBtoT < fl 
30 A solution of4-chlorophenyl magnesium bromide in ether (6.0ml of a 1 .0 mol 

solution, 6.0 mmol) was added to a stirred solution of Ar-methoxy-AT-raethyl-3. 
tnieirylmethanamide (Method 1; 370 mg, 2.0 mmol) in THF (20 ml) at 0°C. The resultant 
mixture was stirred at ambient temperature overnight, and men quenched with ethanol (SO 
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ml). The resultant mixture was evaporated tp dryness and the residue partitioned between 
water (50 ml) and ether (100 ml). The ether layer was separated, washed with brine, dried and 
evaporated to dryness. The residue was purified by column chromatography using 5% EtOAc 
in hexanc as eluent to give the title compound, as a solid (170 tag, 0.72 mmol). NMR: 4.3 (s, 
5 2H), 7.0 (d, 1H), 7.1 (d, 1H), 7.3 (dd, 1H) S 7.4 (d, 2H), 7.9 (d, 2H). 



Examples 2-3 and Reference Example 1 

The procedure described in Example 1 was repeated using the appropriate Grignard 
reagent and the appropriate Weinreb derivative to obtain the compounds described below. 



Ex 


Compound 


NMR/ m/z 


2 


(Thien-3-ylmethyl)-(4- 
fluorophenyl)-ketone 


4.3 (s, 2H), 7.0 (d, 1H), 7.1 (m, 3H), 
7.3(dd,lH) > 8.Q(m s 2H) 


3 


(Ttaen-3-ylmethyl)-(4- 
methylphenyl)-kefone 


2.4 (s, 3H), 4.3 (s, 2H), 7.0 (d, 1H), 
7.1 (d, IH), 7.3 (m, 3H), 7.9 (dd, 2H) 


RBI 1 


(3-Bromophenyl)-(4- 
methoxybenzyl)-ketone 


305 



10 This compound was synthesised via p-methoxybenzylchloride Grignard and reacted with a 
Weinreb amide made from 4-bromobenzoic acid. The Grignard reagent was made with the 
complex [Mg (anteacene)(THF)3]. 



Reference Example 2 

15 f^MethoxvbenzvlVf4-fluo rophsnvlVketone 

Diisopropylamine (7.4ml, 52.3mmol) was added to anhydrous THF under argon. The 
solution was stirred and cooled to -35°C in a dry ice/acetone bath and AT-butyl lithium (L6M, 
31.2ml, 50.4mmol) was added via a syringe over 2-3 mins, controlling the exotherm to 
below -20 9 C. After the addition was complete the reaction was cooled to -70°C and a solution 

20 of 4-methoxyphenylacetic acid (3.89g, 24mmol) in THF (48ml) was transferred to the 
reaction mixture via a cannula, adding the solution drop wise and keeping the temperature 
below -55°C. The reaction was stirred for 10 mins at -7Q°C and then allowed to warm up to 
-15°C. A solution of 7sT.methyl-iV^methoxy-4-fluoiophen>dcarbamoyl (4.38g, 26.4mmol) in 
THF (48ml) was added via a dropping funnel dropwise, while the reaction mixture 

25 exofhermed to 0°C. After addition was complete, the reaction was allowed to warm up to 
room temperature and stirred for 1.5 hours. The reaction was added to a stirred solution of 
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concentrated hydrochloric acid (13ml) in water (250ml), and was stirred for 10 mins before 
the addition of ether. The organic layer was separated, washed with water, aqueous sodium 
bicarbonate and brine and dried (MgS0 4 ). The solvent removed in vacuo to give a sticky 
solid. This was triturated with methanol, and the resultant solid was dried under high vacuum 
5 to give a white solid (2.2g), Mp 107 - l09"Ci NMR(200MHz) 3.78 (3H, s). 4.17 (2H, s), 6.87 
(2H,d), 7.13 (4H,m% 8.03 (2H,dd). 

Reference Example 3 
f4-Bromop henvlW4-chlorobenzvr>.ketonft 
10 4-CWorophenyiacetio add <12.78g) was heated with phosphorus trichloride for 1 hour 

and then bromobenzene (42.5ml) was added. The top layer was decanted onto aluminium 
Chloride (1 1.25g) in carbon disulfide (50ml) and the bottom layer was washed with additional 
bromobenzene (42.5ml) before this was decanted as well. The reaction mixture was allowed 
to stir at this temperature for 1.5 hours before heating on a steam bath for 2 hours. The 
15 reaction was cooled, poured onto ice/concentrated hydrochloric aoid (300ml) and stirred for 1 
hour before extracting with chloroform (3 x 200ml). The organic layer was washed with 
sodium hydroxide (2 x 200ml) and water <2 x 200ml) and then dried (MgS0 4 ). The 
chloroform and any remaining bromobenzene was removed in vacuo. On cooling the resultant 
black oil crystallised. This solid was recrystallized twice from chloroform/petrol to give 
20 1 2.4g, 54«/o. Mp 128 - I29°C; m/z 308 (M*), 

Reference Example 3 

The procedure described in Reference Example 3 was repeated using the appropriate 
starting materials to obtain the compound below. 



25 



Ex 


Compound 


Data 


RES 


(4-Bromobcnzyl)-(4-chlorophenyl)-ketone 


Mp 125 - 126°C; 308 (NT) 



Example 4 

f4-ChJompbenvIW3 ■'i -dichlorophenvlmfltfavn-ketone 

Magnesium turnings (1.95g) and a crystal of iodine were placed in a reaction vessel 
and 3,4-dichIorobenzyl ohloride (14.63g) in ethor (25ml) was added slowly ensuring that the 
30 temperature of the reaction mixture was kept at the reflux temperature of ether. After the 
audition was complete the reaction was refluxed for a further 30 mins. 4-Chlorobenzonitrile 
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(8.25g) in ether (50ml) -was added dropwise while the reaction was at a temperature of ~30°C. 
After the addition was complete the reaction was refluxed for 3 hours before being poured 
onto ice/concentrated sulphuric acid (1 litre) and left to stand overnight The solid that 
remained was filtered, washed with water, dissolved m DCM and dried (MgSO+), filtered and 
5 evaporated to dryness. The resulting solid was rectystallized from DCM and petrol twice. 
(6.05g, 46%). Mp 99 - 103°C; ta/z 298 (M+). 



Examples 

The procedure described in Example 4 was repeated with the appropriate starting 
10 materials to obtain the compound described below. 



Ex 


Compound 


Mp/Mz 


S 


(3-BromophcnylH 4 <l^orophfinyhnethyl)-ketone 


64 - 67*0; 308 0*0 



Example 6 

f4.^mo-2-hvdToxvohenvn-f4-biP Tnnhftn7v1VkBtone 

(3-BromophenoxyH4-bromobenzyl)-ketone (Method 3; 36. Sg) and aluminium 

15 trichloride (26.3g) were dissolved in nitrobenzene (100ml) and the mixture was stirred at 
100°C for 2.5 hours. The reaction was left to stand overnight. The reaction mixture was 
poured onto a mixture of ice/concentrated hydrochloric acid and stirred for 5 mins. The 
aqueous layer was extracted with EtOAc. The organic layers were combined and the solvent 
removed in vacuo, and the nitrobenzene was removed by steam distillation. The resultant 

20 residue was purified by column chromatography to give the product 31g. NMR (DMSO-d*; 
400MHz) 4.30 (b. 2H), 7.05 (dd, 1H), 7.25 (m, 3H), 7.40 (m, 2H), 7.80 (d, 1H), 1 1 .70 (bs, 
lH);m/z370. 



Re ference Example S 
25 fA-^thoxvDhenvlVfhenzvn-kgtone 

Sodium hydride (50% dispersion in oil, 960mg, 20mmol) was washed with petrol and 
suspended in anhydrous DMF (10ml) under nitrogen. AWlMethyl-AK«-oyano-4- 
methoxybenzyl)amino (Method 4: 3.27g, 15mmol) was placed in anhydrous DMF (20ml) and 
added to the reaction which was stirred at room temperature for 1 hour. Benzyl chloride 
30 (1.89g, 1.73ml, 15mmol) in anhydrous DMF (10ml) wbb added dropwise over 1 hour at room 
temperature (slight exotherm) and the reaction was stirred overnight at room temperature. 
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Mefhanol (5ml) was added and the solvent removed in vacuo at 90 6 C followed by high 
vacuum for 2 hours, to give a yellow oil. This was stirred in hydrochloric acid (6M; 40ml) for 
16 hours, and then extracted into chloroform (3 x 30ml), washed with water, dried (MgSO*) 
and evaporated to dryness to give a yellow oil. This was purified by column chromatography 
5 with ether:hexane (2;1). The product was then recrystallized from 40 - 60°C petrol to give a 
colourless solid 410mg. Mp 68 - 69°C; xn/z 226. 

Reference Example 6 
(4-Msthvlthioben2ylW4-fluoro 

10 To 10ml of sieve-dried DCM containing anhydrous zinc iodide (50mg) was added 4- 

fluorobenzaldehyde (630mg, 0.54ml, Smmol). To this stirred mixture, at room temperature 
and under argon, was added trimethylsilyl cyanide (520mg 3 0.7ml, 5.25mmol) and the 
reaction was stirred overnight (~20 hours). The boI vent was evaporated in vacuo and the 
residue was treated with anhydrous ether (15ml) and a little magnesium sulphate. The solution 

1 5 was filtered and the solvent removed in vacuo to give the cyanohydrin as an orange oil 
(1 . 14g). Lithium diisopropylamide was made from «-butyl lithium (2.5M in hexanes, 2.1ml, 
5.25mmol) and diisopropytemine (SOOmg, 0.69ml, Smmol) in THF (5ml) at -40°C The 
reaction was then cooled to -60°C and the cyanohydrin in THF (5ml) was added, under argon, 
at such a rate as to keep the temperature below -55 6 C. After this addition the reaction was 

20 stirred for 30mins and then 4-methylthiobenzyl chloride (900mg, 5.25mmo1) was added in 
THF (2.5ml). The cooling bath was removed and the reaction stood at room temperature 
overnight. To the reaction was added saturated ammonium chloride solution (13ml) and ether 
(25ml). The organic phase was separated, washed with saturated ammonium chloride 
solution, dried (MgSO*) and the solvent was removed in vacuo to give an orange oil (1 *78g). 

25 The oil was taken up in methanol (7ml) and treated with 2M sulphuric acid (10ml), the oil 
precipitated and so acetone (20ml) was added to give a clear solution, This stood at room 
temperature overnight. The pH was adjusted to 7.5 with 2M sodium hydroxide solution and 
the solution was concentrated in vacuo. To the residue was added water and this was extracted 
with DCM (2x 30ml). The combined extracts were washed with brine and evaporated to give 

30 a sticky solid (1.3g). This was purified by MPLC (1 :5 EtOAc:hexane) to give an off-white 
flaky soHd (930mg). NMR (DMSO-d^ 400MHz): 2.40 (s, 3H), 4.30 (s, 2H), 7.20 (s, 4H). 
7.35 (tt, 2H), 8.10 (m, 2H); m/z 260. 
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geferjence Example 7 

A solution of methyl lithium (1.4M) in ether was stirred at room temperature under an 
argon atmosphere, and 4-pieoline (3.72g, 3.9ml, 40mmol) was added dropwiae over five 
5 mins. When the addition was complete the solution was refluxed gently for 30imn B and then a 
solution of methyl isonicotinate (2.75ml, 20mmol) in ether (5ml) was added. The resulting 
sticky suspension was refluxed for 30 mins, cooled and then water (7.5ml) was added 
carefully. The leaction mixture was then treated with a cold mixture of 6M hydrochloric acid 
(10ml) and water (50ml). The ether phase was extracted several times with 6M hydrochloric 
10 acid, and the combined aqueous phases were treated with 70*/o sodium hydroxide solution 
until the solution remained slightly acid Solid sodium hydrogen carbonate was then added 
until the mixture was slightly basic (pH 8). The basic mixture was extracted with ether until 
the extracts no longer gave a brown colour with alcoholic ferric chloride. The combined ether 
extracts were dried (MgS0 4 ) and the solvent removed in vacuo to give a yellow solid. This 
15 was purified by MPLC (7.5% methanol inDCM) to give a yellow solid (2.0g). This was 
recrystallized from toluene/hexane. NMR: 435 (s, 2H). 7.20-7.25 (m, 2H), 7.77-7.82 (m, 2H), 
8.60-8.65 (m, 2H), 8.85-B.90 (m, 2H); m/z 199. 

Rgferjnce Example 8 

20 fPvrid^-vlm^ ^VVfp^pnv^etone 

A solution of n-butyl lithium (40ml, 1.6M in hexanes. 66mmol) in anhydrous ether 
(50ml) was stirred in an argon atmosphere. 2-Picoline (6.5ml, 66mmol) was added over 
approximately lOmins. The resulting red solution was heated gently for 30 mins then cooled 
to room temperature. To this rapidly stirred solution of 2-picolyUithium was added a solution 

25 of benzonitrile (6.8ml, 66mmol) in anhydrous ether (10ml) dropwise, which gave an orange 
suspension almost immediately. The reaction was stirred at room temperature for 2 hours. The 
reaction mixture was then treated with water (50ml) followed by 2M sulphuric acid (50ml) 
and the two phase mixture was heated under reflux for 30 mms. After cooling, the reaction 
mixture was extracted with ether. The aqueous solution was adjusted to pH 7, and then 

30 extracted further with ether. The combined ether solutions were washed with water, dried 
(MgSO*), and the solvent removed in vacuo to give a deep yellow oil This was purified by 
column chromatography (60 - 80°C petroleum etherVEtOAc 2: 1) and the resulting yellow oil 
crystallised from warm 60 - 80*C petroleum ether to give long yellow needles (410mg). Mp 
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57 - 59°C; NMR: 3/2 mixture of keto/enol NOTE first two signals are in a ratio for CEfeC(0) 
and CH«=CHOH 4.50 (s), 6.05 (s) 8.60-6.90 (m, 9H), OH of&et 

Reference Example 9 

5 ffienzvlH^-ftefrahvdro^ 

4-Hydroxydeoxybenzoin (20g) was placed in dihydropyran, with 2 drops of 

concentrated hydrochloric acid. The mixture was heated for 4 hours at 55°C and then cooled. 

The resultant precipitate was taken up in ethentoiuene (1:1), heated until the solid went into 

solution, washed with aqueous sodium hydroxide (2 x 50ml), water (2 x 50ml), dried, and the 
10 solvent removed in vacuo to give a yellow solid. This was taken up in the minimum amount 

of ethanol with charcoal, and heated. The solution was filtered and as the solution cooled, the 

product crystallised out This was separated by filtration and dried in a dessicator, (22.6g). 

NMR (DMSOd 6 ; 400MHz): 1.50 - 1.80 (m. 3H). 1.80 - 1.95 (m, 3H), 3-55 - 3.60 (m, 1H). 

3.75 - 3.85 (m, 1H), 4.30 (s, 2H), 5.60 <m f 1H), 7.10 (m, 2H), 7.20 - 735 (m, 5H), 8,00 (m, 
15 2H);m/z297. 

Reference Example 10 
r4^BenzvlfaorDholin-2-vta^ 

Lithium (2.8g) was cut into small pieces under an atmosphere of argon, and placed 

20 into sodium dried ether (100ml). A small portion of bromobenzene dissolved in ether was 
added with vigorous stirring - a reaction commenced within 5 mins and the remaining 
bromobenzene (21 .0ml in 1 00ml of sodium-dried ether) was added dropwise over 30m ins* 
maintaining a gentle reflux. The reaction was refluxed for a further hour, and then cooled to 
-20 P C. (4-Benzylmorpholin-2-yl)acetom1rile (Journal of Medicinal Chemistry (1990), 33(5), 

25 1406-132 L6g) was dissolved in sodium dried ether (108ml) and added dropwise over 15 
mins, the temperature not rising above -15°C. The reaction was stirred at this temperature for 
15 mins, and then the reaction mixture was poured into 2M hydrochloric acid (800ml) and ice 
water (800ml) with stirring. This was starred at room temperature for 15 mins, the ether later 
separated, and the aqueous layer was separated and washed with ether. The aqueous layer was 

30 carefUlly basified with sodium carbonate and extracted with ether. Hie combined ether 

extracts were washed with brine, dried (MgS0 4 ) and the solvent removed in vacuo to give the 
product as a light brown oil, and as the hydrochloric acid salt. (24.9g). NMR (DMSO-d*; 



|Q05.6ft36.24»1)ec^P2, 11sA6"1 
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400MHz) 2.90 - 3.15 (m, 2H), 3.15 - 3.50 (m, 2H), 3.80 - 4.05 (m, 2H), 4.30 (s, 3H), 7.35 - 
7.80 (m, 8H), 7.95 (d, 2H), 1 1.00 (bs, 1H); aa/z 295. 



Example 7 

Beaziraidazole (S.9g) was added to a solution of sodium hydride (2.4g, 50% 
dispersion in oil) in DMF (55ml) and stirring was continued until effervescence ceased 
(25mins). To mis brown solution was added 2, ^'^chloroacetophenone (U.17g)inDMF 
(35ml) over 15mins and the resulting brown solution was stirred at room temperature for 2 
10 hours. The reaction mixture was poured into water and this was extracted with EtOAc, The 
extracts were washed with water, dried and the solvent removed in vacuo to give a dark red 
oil. This was purified by column chromatography (ehlorofornuMeOHtNHs 9:1 :0.1) to give an 
orange oil. This was purified by column chromatography (EtOAc) to give a pale yellow oil 
(2.5g). Mp 130 - 132°C; NMR (DMSO-de; 400MHz): 5.90 (s, 2H), 7.20- 7.30 (m, 2H), 7.55 
15 (m, 1H). 7.65 - 7.70 (m, 2H), 7.85 (d, 1H), 8.10 (d, 1H), 8.20 (s, 1H); m/z 305. 



pA/r ^1.1.n.2.4-triazol-l- ^ ^ 

To (2-fluoro^-triflnoromefoylpl^ (Method 5; 9.0g) 

20 was added sodium triazole (2.9g) in DMF (50ml). The mixture was heated at 70'C for 1.5 
hours, and the solvent removed. The resulting mixture was purified by MPLC (DCM 
graduating to 5% methanol in DCM) followed by recrystallization from EtOAc/hexane. NMR 
(DMSafc; 400MHz): 1.90 (s, 6H), 7.25 (m, 1H), 7.55 (m, 1H), 7.75 (d, 1H), 8.75 (s, 1H); 
m/z 302. 

2S 

BgfgEgjgg Example 11 
p^n^YlV^TnethvlphenvlVketone 

A solution of phenylacetyi chloride (77.3g) in toluene (2S0ml) was added dropwise to 
a suspension of aluminium trichloride (80g) in toluene (150ml) over 30mins with foe 
30 temperature of the reaction not exceeding 60°C. The reaction was stirred at room temperature 
for 2.5 hours, than heated at 60°C for a further 1.5 hours. The reaction mixture was cooled and 
poured onto ice/hydrochloric acid. The layers were separated and the aqueous layer extracted 
with toluene. The organic layers were combined, dried, and the solvent removed in vacuo. 
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The solid was recrystallized from 80 - 10CPG petroleum ether, and dried by heating to give a 
yield of 77.7g. Mp 107 - 11 l°Cj NMR (DMSO-d 6 , 400MHz): 2.35 (b, 3H)> 4.30 (s, 2H), 7.15 
- 7.35 (in, 7H), 7.95 (d, 2H); m/z 21 L 

5 Reference Example 12 

flmidBzoM-vlmethvD-f2-cM 

To a solution of 2-ohloTO-5-acetylthiophene (Method 8; 32g) in chloroform (250ml) 
was added bromine (32g, 10ml) in chloroform (100ml) over a period of 1.5 hours. The 
reaction was catalysed by a few drops of HBr/AcOH and by a UV lamp which also kept Che 

10 temperature at 40 - 45°C during the addition. After the addition was complete, the stirring was 
continued at zoom temperature for 2 hours. The reaction mixture was poured onto water and 
the organic layer was separated and washed with water, dried and the solvent removed in 
vacuo to give a brown oil which solidified on standing (41.4g). The solid was dissolved in 
DMF (100ml) and added diopwise to a stirred solution of imidazole (68g) in DMF (200ml) at 
15 5-1 0°C, over 30 mins* The resultant brown solution was stirred at room temperature for 1 8 h. 
The reaction mixture was poured onto water and extracted with EtO Ac. The extracts were 
washed with water* dried and evaporated to a black gum which crystallised on standing. This 
solid was re-crystallised from EtO Ac to give a tan coloured solid which was filtered, and 
washed with ether to give 1 1.5g. Mp 109 - lire; NMR (DMSO-d 6 ): 5.18 (s, 2E), 6.65 - 

20 7.10 (m,3H), 7.22 - 7.48 (m,2H), 

^Example 9 

T2<4-CMoropheftYlVH^^ 

Sodium hydride (100%) (50Qmg) was suspended In anhydrous DMF (30ml) and (he 

25 reaction was cooled to (PC. To the reaction was added (pyrid-3-ylmetbyl)-(4-chlorophenyl)- 
ketone (Reference Example 13) in DMF (20ml) and the reaction mixture was stirred for 1 
hour. 4-Chlarobenzyl chloride (3,2g) in DMF (10ml) was added, and the reaction stirred at 
0°C for 3 hours. The reaction was poured onto water, and the resultant crystals were filtered 
and recrystallized from 60 - 80°C petrol with charcoal to give a white solid (2.75g). Mp 98 - 

30 99°C. 
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fg-f^FliKirobenzvlYbB^ l-Cpyrid- 3 -^^^ 

The procedure described in Example 9 was repeated substituting the 4-ohlorobenzyl 
chloride with 4~fluorobenzyi chloride and using (pyrid-3-ylMbenzyl>ketone (Reference 
5 Example 14) to give the title compound 7g. Mp 100 - 102°C; m/z 305 (M 4 ). 

Prfprenee Kxamnle 13 
(PYriri-^-vlmBflivll-^-cb lpToohenvIVketone 

To diisopropylamine (56ml) was added n-butyl lithium (2.4M, I66nu) keeping the 
10 temperature of the reaction mixture below 20*C by cooling in an ice/salt bath. 3-Picoline 
(37.2g) was added dropwise, diluted with toluene (30ml) and the reaction stirred at 0»C for 30 
mias before the addition of 4-chloromethyl benzoate (34g) in anhydrous toluene (30ml). The 
reaction was stirred at 5°C for 1 .5 hours. The reaction mixture was poured onto ice/water, 
acidified and washed to remove ester, then the acid layer was baaified and extracted to give a 
15 red oil. This was distilled under vacuum which gave 1 fraction at 154*0. 0.2mmHg» which 
resulted in yellow crystals. These were triturated with petrol/ether to give a cream solid (17g). 
Mp 61 - 63°C. 

P^r CT ceE»«MllBl4 

20 rr>vrid-3-vlV(beiizvlVketone 

The title compound was prepared by the procedure of Reference Example 1 3 using the 

appropriate starting materials. Mp 132-138°C. 



Eramnle 11 

25 a^hlmnphmvlWaAvdroxv^ 

A solution of 4-bromo-l-chlorobenzene (I7.1g, 90mmol) in anhydrous ether (100ml) 
waB added portion wise to magnesium turnings (2.16g, 90mmol) suspended in anhydrous ether 
(100ml), with a crystal of iodine. The reaction was refluxed for 4 hours. Anhydrous toluene 
(1 50ml) was added and the temperature increased, with the ether distilling off. When all of the 

30 ether had been removed, HK4^orophenylM-(tim^ 

1,2,4-triazole (Method 9) in toluene (10ml) was added and the reaction was refluxed and 
stirred overnight After cooling, the reaction mixture was acidified with 3M hydrochloric add 
(100ml) and stirred for 1 hour. The aqueous and organic layers were separated, and the 
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aqueous layers washed with ether. The ether extracts were combined with the organic layer, 
which was then dried (MgS0 4 ). After filtration, the solvent was removed in vacuo to give a 
deep red oil. The was purified by column chromatography (4% methanol in DCM) to give the 
required product (1.4g). Mp 181 - 183*C;NMR: 1,70 (d, 3H), 5.30 (q, 1H), 5,70 (a, 1H), 7.50 
5 (m, l0H);tn/z376. 

Reference ExamnlelS 
r2.4-Ittohloro-tt-rL2.44riaTO^ 

[l-(2AMchlorophenyl)vinyl]-(4^Uorophe«iyl)-ketcme (Method 24; L6g, Smmol) 

10 was added to ethanol (25ml) containing triazole (2g) and triethylamine (20 drops) and the 
reaction was stirred at room temperature for 2 hours. The reaction mixture was poured onto 
water and extracted with ether. The extracts were washed with water, and the solvent 
evaporated in vacuo to give an oil. This was placed in ether/petrol to give a white precipitate 
which was collected by filtration. This was purified by MPLC to give a free flowing white 

15 crystalline solid (1.2Sg). Mp 109 - 11 1*C; NMR; 435 (q, 1H), 4.95 (q, 1H), 5,65 (q, 1H), 7.20 
(m, 5H), 7.75 (m, 2H) S 7.85 - 8,00 (dd, 2H). 



ketone (J. Med. Chem. (1972), 15(12), 1243-7) to give the title compound. Mp 126 - 128 P C. 
345 (M*). 

Reference Example 17 

25 f2,4-DichlorobenzvlVf4^MorrohenvlVketone 

2,4-Dichlorobenzyl chloride (92»5g, 0.48mol) in ether (300ml) was added over I hour 
to magnesium (13g) in ether (50ml) at reflux, and the reaction was allowed to stand at room 
temperature overnight. 4-Chlorobenzonitrile (0.2mol) was dissolved in sieve-dried THF and 
the Grignaid reagent (180ml) was added over 5 min with stirring. The reaction mixture was 

30 refluxed for 24 h under argon, The reaction mixture was cooled and pouted into 2M 

hydrochloric acid/ice and extracted with EtO Ac. On drying of the solution and evaporation of 
the solvent gavo a yellow solid This was triturated with 50:50 EtOAciether* and the resulting 
pale yellow solid was filtered (24.7g). Mp 127 - 129°C. 
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K vample 12 

p- f?..FlTiorODhBnvlV1^1.2>U^^ 

Sodium hydride (610mg, 26mmol) was suspended in DMF (10ml) and (1,2,4-triazol- 
l-y1methylM^™- 2 -y^ ketoe QovmsH of Medicinal Chemistry (19S7), 30(8), 1497-502; 5& 

5 26mmol) dissolved in DMF (30ml), was added. The reaction was stilted at room temperature 
lor 3 hours and then cooled in an ice-hath and 2-fluorobenzyl chloride (3.72g, 26mmol), in 
DMF (15ml) was added dropwise, keeping the temperature between 0 and 5 6 C. The reaction 
was left to stir at room temperature overnight, then poured onto water which formed a 
precipitate. This was filtered and recrystallized from petroleum ether 60 - 80°C to give the 

10 product (2.95g).Mp 121 - 122°C. 



Example 13 

^4-CMonmh6mAVl^pvrida^^ 

(Phenyl)-(pvridazin-3-ylmethyl>ketone (Chemical & Pharmaceutical Bulletin (1978), 

15 26(12), 3633-40.2.Sg, 13mmol) in DMF (25ml) was added to a suspension of sodium hydride 
(610mg, 50% dispersion in oil, 13mmol, washed with ether) in DMF (10ml). After stirring for 
2 hours the solution was cooled in an ice/salt bath and 4-chlorobenzyl chloride (2g, 
12.5mmoI) in DMF (15ml) was added dropwise at 0 - 5°C. The reaction mixture was warmed 
to room temperature and stirred for a further 1 hour. The reaction mixture was poured onto 

20 water (200ml) which gave a yellow precipitate, which was filtered, washed with water, dried 
and recrystallized from EtOAc/60 - 80>C petroleum ether to give foe product (1 .6g). Mp 140 - 
142 6 C;m/z322(M + ). 



Examples 14-16 



Following the procedure described in Example 13, the following compounds were 
made using the appropriate starting materials. 



Ex 


Compound 


Data 


14 1 


[2-(2,4-Dichloroplicnyl)-l- 
0?yridwto-3-yl)9fhyl]- 

(phenyl)-ketone 


NMR (400MHz; DMSCMk): 3.35 (m, 1H), 3.55 (m, 
1H), 5.50 (m 3 1H). 7.30 (s, 2H), 745 (m, 2H), 7.50 - 
7.70 (m s 3H), 7.95 (d> 2H)> 9.05 (m, 1H); m/z 359 


15 s 


[2-(4-Chloroplienyi>l- 

(pyrazin-2-yl)etiiyl]- 

(pyridin-3-yi>ketonQ 


Mpll6-118°C 
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16 s 


[2-(4-CMorophenyl)-l - 


Mp 107 - 109°C; no/z 312 (Nf) 




(pyrazin-2-yl)ethyl] -(thien- 




In 


2-yl)-kstone 


•H T>1 , ■ * <mm M mm , m /I AHflV mi J- f M _ , _ _ 



1 Prep of starting material; Chemical & Pharmaceutical Bulletin (1978), 26(12), 3633-40 

2 The starting materials for Examples 15 and 16 could be prepared according to the procedure 
described in Chemical & Pharmaceutical Bulletin (1978), 26(12) for (phenyl>(pyridazin-3- 
ylmethyl)-ketone. 



Examples 17 and 18 

r2^4-CMorophenylM-^^^ enantiomer 1 and T2-f4- 

CMon*phenvlM-fovr^^ gnatitiomer 1 

[2-(4-CMoroph^yl)-l-fr (Example 15) was 



1 0 separated into its 2 enantiomers using the following HPLC conditions. 



Instrument 


Perkin Elmer 200 


Column 


10pm Chiralpak AD (4.6mm x 250mm) No. AD00CE-BJ182 


Eluent 


MeCN/MeOH95/5 


Oven Temperature 


Ambient 


Flow 


lxnl/min 


Wavelength 


254nm 


Sample 
Concentration 


lmg/mlinEtOH 


Sample Volume 


20^1 


RunTime 


30mins 



Reference Example 18 

fPhenvlVfovclohexvhnethvlVketone 

In a conical flask was placed deoxybenzoln (SOOmg, 2.55mmol). tetrabutylammonmm 

15 bromide (41mg, 0.13ramol), (bromomethyl)cyclohexane (1.35g, 7.65mmol), toluene (18ml) 
and 45% KOH in water (6ml). The reaction was sonicated at room temperature for 3 hours 
and then quenched with saturated ammonium chloride solution (-5ml). The volatiles were 
removed under reduced pressure and the resulting material was partitioned between ether and 
water. The organic layer was separated and re-extracted with water then washed with brine, 

20 dried (MgSOaX filtered and evaporated to yield an oil which was flirther purified by prep 
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LCMS to yield the product as a clear oil. NMR: 1 .00 (br m, 2H), 1 ,25 (br m, 3H), 1 .70 (br m. 
SH), 2.00 (m, 1H). 2.80 (d, 2H), 7.45 (t, 2H), 7.55 (t, 1H). 7.9S (d, 2H)j m/z: 202. 



5 f 4-T^iinrrmlignethvlVf4-tri fl^"'^^vl"l'g^V^-fcetone 

[2-(4-Fbwrophenyl)\^ (Method 25; lg) was 

hydrogenated over Pd/CaCOs in ethanoL The catalyst was filtered off, the solvent removed in 
vacuo and the residue obtained recrystallized from aqueous ethanol (510mg). Mp 66 - 67"C; 
m/z 296 (M 4 ). 

10 

Eaa aiffi^^ and Reference Example 19 

The procedure described in Example 19 was carried out using the appropriate starting 



Ex 


Compound 


Data 


8M 


20 


(4-Fluorophenethyl)-(4- 
chlorophenyi)-kctone 


Mp60°C;m/z262(M + ) 


Method 
26 


21 


(4-Chlorophenethyl>(2.4- 
difluorophenyl)-ketone 


Mp 70 - 71°C; m/z 280 (M 4- ) 


Method 
27 


22 


(4-FluoropheuethyI)-(2,4- 
difluorophenyl)-ketone 


Mp46«C; mtz264Q/T) 


Method 
28 


RE 19 


(PhenethylH^-raetboxypb-enyl)- 
ketone 


NMR. (400MHz. DMSO-ds): 2.80 
(t, 2H), 3.20 (t, 2H), 3.85 (s s 3H), 
6.90 (m, 2H), 710 (m, 1H), 7.20 
(m, 4H), 7.85 (m, 2H); m/z 240 
(M+) 


Method 
29 



15 TC«ftmnle23 

pyiBn yn-ri-r^methyhih ^Yn-l -frfrerlHin-l -vT>Bthvn-tetone 

4-Methylbenzylideneacetophenone (ll.Og, 50mmol) and piperidrae (17ml, 230mmol) 
were heated in a sealed tube at 100°C for 4 hours. The mixture was cooled to room 
temperature, the solid product filtered and crystallised from hexane to give the title compound 
20 as a solid (7.0g, 23mmol). Mp. 71-72°C; m/z 307 (M 4 ). 
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Example 34 
(g-Methvlamiiio-4-mgfo^^^ 

To 4 J 4 r -dimethyibenzoin (SOOmg, 2,1 tnmol) in 40% aq methylamine (1,1ml) waB 
added methylamine hydrochloride (20mg). The reaction was warmed to reflux and stilted at 

5 this temperature for 2 hours before addition of further 40% aq methylamine (0.5ml). The 
reaction was stirred at reflux for a further 3 hours then cooled to room temperature. Saturated 
sodium hydrogen carbonate (1 5ml) was added and the crude mixture was extracted with ether 
(2x30ml). The ether layers were combined and washed with brine than dried (MgSCXj), 
filtered and evaporated under reduced pressure to yield an oil. This crude product was 

10 dissolved in ether and then acidified with hydrochloric acid in ether (~0.2M)» the resulting 
precipitate was filtered off and reerystatlized from EtOH to give the product as a white solid 
(154mg f 25%), NMR (DMSO-d$): 235 (s> 3H), 2.35 (a, 3H>, 2.45 (s, 3H)> 6.35 <s, 1H), 7.2S 
(d, 2H), 7.30 (d ? 2H), 7.45 (d, 2H), 7.90 (d, 2H), 9.90 (br s, 2H); m/z 254. 



NO. 2941 P. 70 



15 Examples 25-28 

The procedure described in Example 24 was repeated using the appropriate starting 
materials to obtain the compounds described below. 



Ex 


Compound 


M/z 


NMR (DMSO-dfi) 


25 


(a-Methylamino-4- 

chlorob enzyl)-(4-chlc»fophenyl)- 

kctone 


294 


2.45 (s, 3H), 6.50 (s, 1H), 7.50 (d, 2H), 7.60 
(d, 4H), 8.05 (d, 2H), 9.80 (br s, 1H), 10.2 
(brs, 1H) 


26 


(a-Ethylamino-4-chlorobenzyl> 
(4-chlorophenyl)-ketane 


30S 


1.30 (t, 3H), 2.80 (br s, IH)> 2.95 (br s, 1H), 
6.50 <br 6, 1H), 7.55 (d, 2H), 7.60 (m, 4H), 
8.10 (d, 2H), 9.65 (br s, 1H), 9.90 (br s, 1H) 


27 


(a-Isopropylamino-4- 

cMorobenzyl)-(4-chlorophenyI)- 
ketone 


322 


1.30 (m, 6H), 3.05 (br s, 1H), 6.40 (br s, 
1H), 7.50 (d, 2H), 7.60 (d, 2H), 7.70 (d, 
2H), 8.15 (d, 2H), 9.50 (br s. 1H) 


28 


(a-Ethylamino-4-methylbonzyl)- 
(4-methylphenyl)-ketone 


268 


1.25 (t, 3H), 2.25 (s, 3H), 2.30 (s, 3H), 2.70 
(br s, 1H), 2.90 (br 8j 1H) 5 6.35 (s, 1H), 7.20 
(d, 2H), 7.30 (d, 2H), 7.45 (d, 2H), 7.95 (d, 
2H), 9.50 (br s, 1H), 9.95 (br s, 1H) 
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A suspension of piperoin (2SOmg, 0.83mmol) and emylaniine hydrochloride (40mg, 
O.5mmol) in 70% aq ethylamine (4ml) was heated in a microwave at 125*C for 10 minutes. 

5 Volatile* were removed under reduced pressure and the resulting crude oil was purified by 
column chromatography (DCM to 5% MeOH/DCM). This material was dissolved in ether 
and treated with hydrochloric acid in ether. The resulting solid was filtered off and 
recrystalHzed from ethanol to yield a solid (50mg, 20%). *IMR (DMSO-ds): 1.25 (t, 3H). 2.85 
(m, 2H). 6.00 (d, 2H), 6.10 (s, 2H), 6.15 (s, IH), 6.90 (d, 1H), 7.00 (d, IH) S 7.10 (m, 2H), 

10 7.50 (s,lH). 7.70 (d,lH);nVz: 328. 

Bayaate 30 

To a stirred suspension of (4-chlorophenyl)(4-piperidyl)methflnoiiehydroch^ 
15 (lOQmg, 0.41mmol) in DCM (5ml) was added triethylaniine (104mg> 1.03mmol) and 2- 
bromo-1 -(2-thienyl> 1-ethanone (76mg, 037mmol). The reaction was stirred at room 
temperature for 1 how. The crude reaction mixture waa transferred to a separating funnel and 
washed with 2M hydrochloric acid. The organic layer was separated and washed with water 
then evaporated to yield an impure solid. This material was partitioned between DCM and 
20 saturated sodium hydrogencarbonate solution. The organic layer was separated and washed 
with brine then dried (MgS0 4 ), filtered and evaporated to give a solid. This solid was 
dissolved in ether and treated with Hydrochloric acid in ether. The resulting solid was filtered 
off to yield the product as a solid (24mg, 17%). NMR (DMSO-d*): 2.00 (m> 4H), 3.20 (m, 
2H), 3.50 (m, IH), 3.60 (m, 2H), 5.00 (s, 2H). 7.35 (s. 1H>. 7.60 (d, 2H), 8.05 (d, 2H). 8.10 (s, 
25 IH), 8.20 (d, IH), 10.20 (br s, 1H); m/z; 348. 



Example 31 

(».TyrMhv1.«.hvdroxv^f1nornh e nKvlV(4-f1uorophenylVH0tone 

A solution of methyl magnesium chloride in THF (0.67ml of a 3.0 mol solution, 2.0 
30 mmol) was added to a stirred aolutioh of 4.4'-difluorobenzil (492 mg, 2.0 mmol) in ether (20 
ml) during 30 mins at ambient temperature. The resultant mixture was stirred at ambient 
temperature far 30 mins and men quenched with a saturated aqueous solution of ammonium 
chloride (2.0 ml) and water (3.0 ml). The ether layer was separated, washed with brine, dried 



10056456. 24^pec*0Z jggg 
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and evaporated to dryness. The residue was purified by column chromatography using 20% 
EtOAc in hexane as eluent to give the title compound as a solid (300 mg» 1.15 mmol). NMR: 
1.9 (s, 3H), 4.5 (s» 1H), 7.0 (m, 4H), 7.4 (dd, 2H), 7.75 (dd, 2H). 



5 Examples 32-34 and Reference Example 20 

The procedure described in Example 31 was repeated using the appropriate Grignard 
reagent to replace the methyl magnesium chloride and the appropriate benzil to replace the 
4,4'-difluoiobenzil to obtain the compounds described below. 



Ex 


Compound 


NMR 


32 


(a -B snzyl- a-hydroxy-4 - 

fluorobenzyl)-(4-fluoTophenyl)- 

ketone 


3.3 (d, 1H), 3.7 (d, 1H), 3.7 (s, IB), 6.95 
(m, 4H), 7.05 (m, 2H), 72 (m, 3H), 7.45 
(dfl l 2H) s 7.8Cdd,2H) 


33 


(a-Ethyl-a-hydraxy-4- 

fluorobenzyl)-(4-fluorophenyl)- 

ketane 


0.9 (t, 3H), 2.4 (q, 2H), 4.5 (a, 1H>, 7.0 
(m, 4H), 7 A (dd, 2H), 7.7 (dd, 2H) 


RE 20 


(a-Methyi-a-hydroxy-4- 

chlonobeozyl)-(4-chloropheny])- 

ketone 


1.9 (s, 3H), 4.4 (b, IH), 7.3 (m, 6H), 7.6 
(m,2H) 


34 


(ct-Methyl-a-hydroxy-Z- 
tbJenylmethyl)-(2-thienyl)-ketone 


2.0 (s, 3H), 4.75 (a, IH), 7.0 (m, 4H), 
7.15 (d, 1H), 7.3 (d, 1H), 7.6 (m, 2H) 



10 Example 35 

(q-Bthoxv-4-fluorobmzvlW 4-fluorophenvlVketone 

A solution of ethyl magnesium bromide in THF (6.0ml of a 1.0 mol solution. €.0 
mmol) was added to a stirred solution of 4>4 -difluorobenzil (492 mg, 2.0 mmol) in ether (20 
ml) d u ring 30 minutes at ambient temperature. The resultant mixture was stirred at ambient 
1 S temperature for 30 minutes and then quenched with a saturated aqueous solution of 

ammonium chloride (6.0 ml) and water (6.0 ml). The ether layer was separated, washed with 
brine, dried and evaporated to dryness. The residue was purified by column chromatography 
using 10% EtOAc in hexane as eluent to give the title compound as a solid (58 mg, 0.21 
mmol). NMR: 1.2 (t, 3H), 3.6 (q, 4H), 5.4 (s, 1H), 7.0 (m, 4H), 7.4 (dd, 2H), 8.0 (dd, 2H). 

20 
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Example 36 

fo.Tgo pTOPOXv-4-flnoirohen ^ 

A solution of isopiopyl magnesium chloride in THP (3.0ml of a 2.0 mol solution, 6.0 
mmol) was added to a stirred solution of 4,4'-dlfluorofeenzil (492 mg, 2.0 mmol) in ether (50 

5 ml) during 30 minutes at ambient temperature. The resultant mixture was stirred at ambient 
temperature for 30 minutes and then quenched with a saturated aqueous solution of 
ammonium chloride (6.0 ml) and water (6.0 ml). The ether layer was separated, washed with 
brine, dried and evaporated to dryness. The residue was purified by column chromatography 
using 20% EtOAe in hexane as eluent to give the title compound as a solid (130 mg, 0.4S 

10 mmol). NMR: 0.75 (d, 3H), 0.95 (d, 3H), 22 (m, 1H), 5.2 (s, IH), 7.0 (m, 4H), 7.2 (dd, 2H), 
7.4(dd,2H). 



Fvample 37 

(»-T^^hnvv^fluorobenzvn-f4-fluOTr)phCTVlVketonB 

IS Sodium tert-butoxide (125 mg, 1 .3 mmol) was added to a stirred solution of 4-fluoro- 

l-bromobenzene (176 mg, 1.0 mmol), l-(4-fluorophenyl)-2-methoxyethanone (Method 23; 
185 mg), 2-dicyetohexylphospl^ (* m & 0.02 mmol) and 

palladium acetate (2.2 mg, 0.01 mmol) in dry tohiane (1 ml) under argon. The resultant 
mixture was heated at 80°C for 16 hours, cooled to room temperature and partitioned between 

20 water (10.0 ml) and ether (25 ml). The aqueous layer was extracted with ether (2x10 ml), the 
combined ether extracts washed with brine, dried and evaporated to dryness. The residue was 
purified by column chromatography using 10% EtOAc in hexane as eluent to give the title 
compound as a solid (178 mg, 0.68 mmol). UMR: 3.4 (s, 3H), 5.4 (s, IB), 7.0 (m, 4H), 7.4 
(dd, 2H) and 8.0 (dd, 2H). 



25 



Examples, 38-41 

The procedure described in Example 37 was repeated using the appropriate 
bromobenzene to replace the 4-fluoro- 1 -bromobenzene to obtain the compounds described 
below. 



30 
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Ex 


Compound 


NMR 


38 


(cc-Methoxy-4-methylbenzyl)-(4- 
fluorophenyl>ketone 


2.3 (s, 3H)> 3.4 (8, 3H), 5.4 (s, 1H). 7.0 
(dd, 2H), 7.1 <d, 2H), 7.3 (d, 2ft), 8.0 (dd, 
2H) 


39 


(ct-Methoxy-4-meth.oxybenzyl)- (4- 
fluorophenyl)-ketone 


3.4 (b, 3H), 3.8 (s, 3H), 5.4 (s> 1H), 6.8 (d, 
2H), 7.0 (dd, 2H), 7-3 (d, 2H), 8.0 (dd, 
2H) 


40 


(a-Methoxy-4-[tf,JV- 

dimethylsiUphamoy])benzyl]-(4- 

fluorophenyl)-ketone 


2.7 (8, 6H), 3.5 (s, 3H), 5.4 (s. 1H), 7.1 
(dd, 2H)» 7.6 (d, 2H), 7.8 (d, 2H), 8.0 (dd, 
2H) 


41 


[a-Methoxy.4-(methoxymethyl)benzyl]- 
(4-fluorophenyl)-kctone 


3.2 (s, 2H), 3.4 (s, 3H), 3.45 (s, 3H), 5.4 
(8, 1H), 7.0 (m, 4H), 7.4 (dd, 2H), 8.0 (dd, 
2H) 



Reference Example 21 

f4-Melhvl-a-hvdroxvb^^^ 
5 A solution of sodium methoxide in methanol (10.0ml of a 0.5 mot solution, 5.0 rnraol) 

was added to a stirred solution of 2-bromo-l-(4-chlorophenyl)-2-(4-methylphenyl)-e 
one (323 mg, 1,0 mmol) in methanol (10 ml) during 30 minutes at ambient temperature. The 
resultant mixture was stirred at ambient temperature for 3 hours and then quenched with IM 
hydrochloric acid (5.0 ml). The methanol was evaporated and the aqueous residue treated with 
10 ether (20 ml). The ether layer was separated, washed with brine, dried and evaporated to 
dryness. The residue was purified by column chromatography using 1 0% EtOAc in hexane as 
eluent to give the title compound as a solid (215 mg, 0.78 mmol). 1SMR: 2.3 (s, 3H), 4.4 (d, 
1H), 5.8 (d, IH), 7.1-7.2 (nu 4H)* 7.4 (dd, 2H) and 7.8 (dd, 2H). 



15 Example 42 

(4-FlnoTPphenvr^ 

To a stirred solution of 5-chloro-2-hydroxypyrimidine (130 mg, 1.0 mmol), 
4 f 4 , -difluorobenzoin (372 mg, 1.5 mmol) and triphenylphosphine (524 mg, 2 mmol) in dry 
THF (10 ml) was added a solution of di-isopropyiazodicarboxylate (445 mg, 2.2 mmol) at 0*C 

20 under argon. The resultant mixture was stirred at ambient temperature for 16 hours, 
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partitioned between water (25 ml) and ether (25 ml). The aqueous layer was extracted with 
ether (25 ml), and the combined ether extraots were washed with brine, dried and evaporated 
to dryness. The residue was purified by column chromatography using 50% EtOAc in hexane 
as eluent to give the title compound as a solid (74 mg, 0.21 mmol). NMR: 7.1 (m, 4H). 7.3 
5 (m, 2H), 7.4 (d, 1HX 7.5 (s, 1H), 8.0 (m. 2H) and 8.5 (d, IH); m/z 359 (M-H)*. 



ff f vample 43 

( n -tT Yftrnyv-4-methoxvbenzvlW^ gp^-2-Yl)-ketone 

2-Naphthaldehyde (3.7Sg, 24mmol) was dissolved in DCM (50ml) and zinc diiodide 
10 (250mg) was added. This was stirred at room temperature under argon and trimethylsilyi 
cyanide (6.65ml, 25mmol) was added via syringe. The reaction mixture was stirred overnight. 
The solvent was removed in vacuo to leave an orange oil. LDA was prepared by adding 
diisopropylamine (3.35ml, 24mol) in THF (25ml) and cooling to -60°C, before adding *-butyl 
Uthium (1.54mD under argon. This was stirred for 15 mins before adding the orange oil -the 
15 cyanohy drin — in THF (20ml) and stirring at-60°C for 30 mins. Para-anisaWehyde (2.92ml, 
24 mmol) in THF (1 5ml) was added and the reaction was allowed to stir and warm up to room 
temperature overnight Saturated aqueous ammonium chloride (65ml) was added to the 
reaction mixture followed by ether (100ml). The organic phase was separated, washed with 
saturated ammonium chloride, dried (MgSO*) and the solvent removed in vacuo to give an 
20 orange oil. This was taken up in methanol (30ml) and 1M sulphuric acid (1 Oml) was added. 
The reaction mixture was left to stand overnight. ThepH was adjusted to pH 7 - 8, and the 
mixture was concentrated and extracted with DCM. The organic layers were combined, 
washed, dried and evaporated to give an orange oil, whioh was purified by column 
chromatography (EtOAc:hexane, 10:1) to give a pale yellow solid (56mg, 0.8%). Mp 121 - 
25 128X; NMR (200MHz, DMSO-d*): 3.65 (s, 3H), 5.8 - 5.9 (bs, 1H), 6.20 (s, 1H), 6.80 and 
7.35 (AB q, 4H). 7.60 - 7.90 (m, 4H). 



ggf&gnce Example 22 

(rr-Wv^rnxv-^mBthoxvb^zvlV^-methoxvphenvlVketone 

Anisaldehyde (20g) was dissolved in methanol (25ml) and water (16ml). Potassium 
cyanide (4g) was added and the mixture was refluxed for 2 hours. Further potassium cyanide 
(4g) was added and the reaction refluxed for a further 2 houre. On allowing to stand, an oil 
separated. The solvent was removed in vacuo and the residue was taken up in water, and 
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detracted with ether. The extracts were combined, washed with water, dried (MgSOa) and the 
solvent removed in vacuo to give an oil. This was extracted with hot petroleum ether 60 - 
80°C to remove the anisaldehyde, and the residue triturated with ethanol to give a solid (1.6g). 
This was recrystallized from aqueous ethanol to give the product (820mg), Mp 110-1 12°C; 
5 m/z 272 (M*). 



Examples 44-45 and Reference Example 23 

Following the procedure of Reference Example 22 using the appropriate starting 
materials the following compounds were prepared. 



Ex 


Compound 


Data 


RE 23 


(a-Hydroxybenzyl)-(4- 
methoxyphenyl)-ketone 


Mp 105.5 - 106°C (lit lOff-C); m/z 242 
(M + ) 


44 


(l-Napth-2-yl-l -hydroxymethyl)- 

[^(JV^-dimettiylamino^henyl]- 

ketone 


Mp 128 - 132 a C; NMR (200MHz, DMSO- 
ds): 2.95 (s. 6H), 5.85 (bs, 1H), 6.10 (s, 1H), 
6.60 (AB q, 2H), 7.50 (m, 3H), 7.90 (m, 6H) 


45' 


(a-Hydroxy-3 > 44icblorobenzyl)- 
(3,4-diohlorophenyl)-ketone 


Mp 100 - 102°C; m/z 332 (M*) 



10 ' This compound was prepared with sodium cyanide, not potassium cyanide. 



Example 46 

ra-Hvdroxv-a-fAT.JVLdiismronvl a^ 

Diisopropylamine (ll.6g, llSmmol) was added to a solution of 2-hydroxy-l,2- 

15 diphenyl-ethanone (21g, lOOmmol) and 40% aqueous formaldehyde (lOmL 140mmol) in 
ethanol (40ml) and the mixture was heated under reflux for 2 hours. The mixture was cooled 
to room temperature and partitioned between water (200ml) and ether (600ml). The ether 
layer was washed with water (2x200ml) and extracted with 1M hydrochloric acid (3xl50ml). 
The combined acidic extracts were basified with concentrated aqueous sodium hydroxide 

20 solution and extracted with ether (3x1 50ml). The combined ether extracts were dried, treated 
with hydrogen chloride in ethanol until acidic and evaporated to dryness. The residue was 
crystallised from ethanol to give the title compound as a solid (3.9g, lO.Smraol). M/z 325 
(M*). 

25 
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Fvample 47 

f^-Thlen^-vlethvlW^chlO fQp^v 1 ^- 1 ^^ 

A solution of 4-ohlorophenyl magnesium bromide in ether (6.0ml of a 1 .0 mol 

solution, 6.0 mmol) was added to a stirred solution of AT-methoxy-iV-inethyl-2- 
5 mleoylethanamide (Method 2; 398 mg» 2.0 mmol) in THF (20 ml) at 0°C. The resultant 

mixture was stirred at ambient temperature overnight and then quenched with ethanol (50 ml). 

The resultant mixture was evaporated to drynesB and the residue partitioned between water 

(50 ml) and ether (100 ml). The ether layer was separated, washed with brine, dried and 

evaporated to dryness. The residue was purified by column chromatography using 5% EtOAc 
10 in hexane as eluent to give the title compound as a solid (250 mg, 1 .0 mmol). NMR: 3 .3 (m, 

4H), 6.8 (dd, 1H), 6.9 (dd, 1H), 7.1 (do, 1H), 7.4 (d, 2H), 7.9 (d, 2H). 



p«f»i.«i«e Rmmnles and Examples 48-50 

Hie procedure described in Example 47 was repeated using the appropriate N- 
15 methoxy-TV-raelhyl amide to replace the ^-memoxy-7f-memyl-2-unenylethanamide and the 
appropriate Grignard or lithium reagent to replace the 4-chlorophenyl magnesium bromide 



obtain the compounds described below. 



Ex 


Compound 


NMR 


RE 
24 


(4-FluoTophenethylK4- 
fluorophenyl)-ketone 


3.0 (t, 2H), 3.2 (t, 2H), 6.9 (dd, 2H), 7.1 (dd, 
2H),72(dd,2H),8.0(ad,2H) 


BE 

25 


(4-Chlorophenethyl)-(4- 
fluotophenyl>ketone 


3.0 (t, 2H), 3.2 (t. 2H), 7.0 (dd, 2H), 7.1 (dd, 
2H), 72 (dd, 2H), 8.0 (dd, 2H) 


BE 
26 


(2-Thien-2-ylethyl)-(4- 
fluorophenyl)-ketone 


3.3 (m, 4H), 6.8 (d, 1H), 6.9 (dd, 1H), 7.1 (m, 
3H),8.0(dd,2H) 


48 


(2-Thien-2-ylethylH4- 
methylphenyl)-ketone 


2.4 (s, 3H), 3.3 (m, 4H), 6.8 (d, 1H), 6.9 (dd, 
1H), 7.1 (dd, 1H), 7.2 (dd, 2H), 7.8 (dd, 2H) 


49 


(4-Chlorophenethyl)-(thiazol-2-yl)- 
ketone 


3.0 (t, 2H). 3.5 (t, 2H), 7.2 (m, 4H), 7.6 (d, 
tH),8.0(d,lH) 


50 


(2-Thien-2-ylemylHthiazol-2-yl)- 
ketone 


33 (t, 2H). 3.6 (t, 2H). 6.9 (dd, 2H), 7.1 (d, 
!H),7.6(d,lH),8.0(d,lH) ! 
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Reference Examples 27-2R and Examples Sl-53 

The following compounds were made by die procedure of J.Med.Chem.; EN; 30; 12; 
1987; 2232-2239. 



Ex 


Compound 


W/z 


NMR 


RE 
27 


(Morpholino8ulphonylmetbyl)-(4- 
fluorophenyl)-ketone 


286 


3.3(dd 9 4H),3.7(dd,4H), 

4.5(s,2H),7.2(m,2H) s 8.0 

(ra,2H) 


51 


(Piperidin-l-ylsulphonylmethyl)-(4- 
fluorophenyl)-ketone 


284 


1.6 (m, 6H), 3.3 (m, 4H), 4.5 
(8,2H),7.2(m J 2H),8.0(m, 
2H) 


52 


[4-(4-Fluorophenyl)piperidin-i - 

ylsidphonylmethyl]-(4-fluorophenyl)- 

ketone 


378 




RE 
28 


ITV-MethylanilinolBulpbxmylmethyl]- 
(pbenyl)-ketone 


288 
(M-H)" 


3.35 (s,3H), 4.60 (s,2H), 
7.35 (m, 1H), 7.40 (m, 23), 
7.50 (m,4H), 7.60 (m, 1H), 
8.00 (d,2H) 


53 


(MoipholirioBulphonylmethyl)^pheo.yl)- 
ketone 


284 
(M-H)- 


2.70 (m, 4H)» 3.65 (m, 2H), 
4.60 (a,2H), 7.55 (t,2H), 
7.70 (t,lH), 8.05 (d,2H) 



5 Example^ 

tt-KupronhenvlVrj^ 

To a stirred solution of i^(isopn^yI)-AT-(mesy (Method 12; 225mg, 

1.03mmol) in anhydrous THF (5ml) at — 20°C was added a 1M solution of lithium 
bi8(trimethylsilyi)amide (2.06ml ) 2.06mmoi). The reaction was stirred at ~-20°C for 30 ™™ n 

10 before the addition of a solution of methyl-4-fluoro benzoate (206mg, l>33mmol) in 
anhydrous THF (2ml). The reaction was allowed to warm to room temperature and then 
stirred at this temperature for 1 hour. The reaction was quenched with saturated ammonium 
chloride (-5ml) and the organic layer was separated, The aqueous layer was reextracted with 
EtOAc. The combined organic layers were washed with brine then dried (MgS0 4 ), filtered 

1 5 and evaporated to yield an oil. This oil was purified by column chromatography (DCM to 
5%MeOH/DCM) to yield the product as on oil which crystallised on standing (153mg> 44%). 
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NMR: 1.00 (m, 1H), 1.20 (m. 3H), 1.25 (d, 6H), 1.55 (m, IH), 1.65 (m, 2H). 1.75 (m, 3H), 
3.15 (m, 1H), 3.65 (m, 1H), 4.45 (s, 2H), 7.10 (t, 2H), 8.05 (m, 2H)j m/z: 340 (M-H)\ 



TC ^moles 55-59 and Reference Sample ?9 

5 The procedure described in Example 54 was repeated using the appropriate starting 
materials to obtain the compounds described below. 



Ex 



55 



56 



rs7 



58 



S9 



Compound 



RE 
29 



(4-Fluoiophenyl)-CN'-(4- 
cihlorophenyl)-JV- 
(methyl)sulphamoylmethyl> 
ketone 



(4-FtaorophenylHW-<pyrid-2- 
yl>tf- 

(methyl)sulphamoylmethyl]- 
ketone 



(4-Fluorophenyl>[iV-(4- 

methoxyphenyl)-^- 

(ethyl)6ulphamoylmethyl]- 

ketone 



NMR 



M/Z 



3.30 (s,3H), 4.50 (s,2H), 
7.15 (t,2H), 7.35 (d,2H), 
7.50 (d,2H), 8.05 (m,2H) 



340 
(M-H)' 



SM 



Method 15 



3.45 (S,3H), 5.05 (s,2H), 
7.15 (t,3H), 7.25 (d, 1H), 
7.75(1,110,8.05(01,211), 
8.40 (m,lH) 



307 
(M-H)' 



1.05 (t,3H), 3.65 (q,2H), 
3.85(s,3H),4.5S(s,2H), 
6.95 (d,2H), 7.20 (t,2H), 
7.45 (d,2H), 8.10 (m,2H) 



350 
(M-H)" 



Method 13 



Method 17 



(4-FlUOtophenyl)-[JV-(4- 

chlorophenyDsulphamoyhnetii 

ylj-ketone 



(4-Fluorophenyl)- [A^-(4- 

methoxyphenyl)-iV- 

(methyl)sulphamoylmethyl]- 

ketone 



(4-Fluorophenyl)-(4- 
methylpiperazin-1 - 
ylsulphamoylmethyl]-ketone 



50(s,2H),7.OO(dtb, 1326 
1H), 7.20 (t, 2H), 7.30 (m, | (M-H) 
4H),7.9S(m2H) 



Method 18 



3J0(s,3H),3.80(s,3H), 
4.55 (s,2H), 6.90 (d,2H), 
7.15 (t,2H), 7.45 (d,2H), 
8.05 (m,2H) 



336 

[(M-H)" 



Method 16 



2.30 (s, 3H), 2.45 (m, 4H), 299 
3.35 (m, 4H), 4.50 (s, 2H), | (M-H)* 
7.20 (t,2H), 8.10 (m,2H) 



Method 14 



In this example 3 equivalents of lithium bU(teimethylBilyl)amide were used and the final 
product was crystallised from, ether 



10 
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Erample 60 

f4-BromoDhenvlsulDhonvlmgthvn-<'4-ovanonhBnvlVTcetotie 

To a stirred solution of methyl 4-cyanobenzoate (150mg, 0.93mmol) and 4- 
bromophenyl methyl sulphone (200mg, 0.84mmol) in 1 ,2-dimethoxyethane (10ml) was added 

5 sodium hydride (40%) (120mg, 3mmol). The reaction was warmed to 85°C and stirred at this 
temperature for 6 hours. The reaction was allowed to cool to room temperature and then 
quenched with water (~50ml). The solution was transferred to a separating fknnel and washed 
with ether, the layers were separated and the organic layer was extracted with 1M sodium 
hydroxide solution. The aqueous layers were combined and acidified to ~pH3 with 

1 0 concentrated hydrochloric acid. The resulting suspension was extracted with DCM (2x5 0ml), 
the organic layers were combined and washed with brine then dried (MgS04), filtered and 
evaporated to yield an oil. The oil was purified by column chromatography (lOg silica, DCM) 
to yield a clear oil which crystallised on standing. NMR; 4.65 (s, 2H), 7.65 (m, 4H), 7.75 (d, 
2H), 8.00 (d, 2H); m/z 363 (M-H)". 

15 

Examples 61-71 and Reference Example 30 

The procedure described in Example Id was repeated using the appropriate starting 
materials. 



Ex 


Compound 


M/z 


NMR ! 


61 


(4-BromophenyisulphonyhneihyI)-(4- 
trifluoromethylphenyl)-ketone 


406 
(M-H)" 


4.75 (s, 2H), 7.70 (m, 4H), 7.80 (d, 
2H),8.10(d,2H) 


62 


(4-FluorophenylsulphonylmefliylH4- 
trifiuoromethyh>henyi)-ketone 


345 

(M-H)' 


4.70 (s, 2H), 7.20 (m, 2H), 7.70 (d, 
2H), 7.85 (m, 2H), 8.00 (d, 2H) 


63 


(lnien-2-yiBulphonyhnethyl)-(d3ien-2- 
yl>ketone 


271 

(M-H)- 


4.70 (s, 2H), 7.15 (m, 2H) 8 7.75 (pr 
m,4H) 


64 


(Thian-2-ylsulphonyimethyl>(4- 
cyanophenyl)-ketone 


290 
(M-H)" 


4.85 (s, 2H), 7.15 (m, IH), 7.65 (m, 
1H). 7.80 (tn, 3H), 8-10 (d, 2H) 


65 


(Thien-2-ylsulphonylmethyl)-(4- 
trifluoromethylphenyl)-ketone 


333 

(M-H)" 


4.80 (s, 2H). 7.10 (m, IH), 7.60 (d, 
1H), 7.70 (m, 3H). 8.00 (d» 2H) 


66 


(4-BromophenylBulphonylmethyl)- 
(fhien-2-yi)-ketone 


344 
(M-H)* 


4.60 (s, 2H), 7.20 (m IH). 7.75 (br 
m,6H) 


67 


(4-MethylphenylsulphonyhnethylK4- 
oyanophenyl)-ketone 


298 
(M-H)- 


4.75 (s, 2H), 7.35 (d, 2H), 7.75 (m, 
4H),8.05(d.2H) 
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68 


fluorophenyl)-ketone 


295 
(M-H)" 


4.65 (s, 2H), 7.20 (m, 4H), 7.90 (m, 
ZH), 8.00 (m, 2H) 


69 


(TWen-2-ylBulphoayimethyl)-(*" 
fluoroph.enyl)-ketone 


AO) 

283 
(M-H)- 


4.BU ^S, Zxl^i /.^U \,IH| Jn^j /./u v m > 

219,8.00(111,210 


70 


(Thien-2-ylBulphonylmefliyl)-(fur-2- 
yl)-ketone 


255 
(M-H) 


4.70 (a, 2H), 6.60 (m, 1H), 7.15 (m, 
1H)> 7.35 (m, ln)» 7.W tB, lilj, 
7.70 (d,lH), 7.75 (d,lH) 


RE 
30 


(4-Methylpheiiylsvilphonylmethyl> 


263 
(M-H)" 


2,45 (s, 3H), 4.55 (8, 2H), 6.60 (in, 
1H), 7.35 (m s 3H), 7.60 (s, 1H), 
7.80 (d,2H) 


71* 


(4-Methoxyph.enylsu^phonylmethyl)- 
(fut-2-yl)-ketone 


279 
<M-H)" 


3.90 (s, 3H), 4.55 (s, 2H), 6.60 (m, 
1H). 7.00 (d. 2H), 7.30 (m, 1H), 
7.60 (s, lH),7.80(d,2H) 



displaced by methoxide during the reaction. 



A solution of methylphenyl sulphone (3g, 19.2mmol) in THF was added dropwise to a 
solution of lithium diisopropyl amine (2.7ml diisopropylamine and 12ml of 1 .6M n-butyl 
lithium) in THF under argon at -78 D C. The resultant pink-orange solution was stirred at -78°C 
for 15 mins. A solution of pyridine 2-methylcaxboxylate (1.32g, 9.6mmol) in THF was added. 
10 The reaction mixture was stirred at-78°C for 2 hours, then allowed to warm to room 
temperature and was stirred overnight. The reaction was quenched with water, filtered and 
evaporated to dryness to give an oil This oil was taken up in EtOAc and purified with flash 
chromatography (2:1 EtOActpetrol) to give the product which was recrystallized from 
EtOAc/petrol to give the solid (840mg). Mp 101 - l03 a C; m/z 261 (M*> 

15 

p^rgnce Example 31 

(-^ ^onhemvlVf^mtdhvlphBnvlaulpb onvlmothvlVkBtone 

4-Sttlphotoluene sodium salt (21.4g) and 2.4'-dibromoaoetoph©none (27.8g) were 
mixed in ethattol (lOOral) and refluxed overnight The reaction was cooled after which the 
20 product crystallised. The crystals were filtered and dried. The filtrate was evaporated to give 
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another crop of crystals. The first crop were triturated with water (200ml) and filtered and 
combined with the second crop* The combined mass was taken up in ethanol (200ml) and 
refluxed until all material dissolved. The resulting crystals were separated by filtration and 
dried. NMR (400MHz, DMSO-d*): 230 (s» 3H)» 5.15 (s, 2H), 7.30 (d, 2H), 7.60 (m, 4H), 7.75 
S (d,2H);m/z354. 

Examples 73-76 and Reference Examples 32-34 

The following compounds were made by the procedure of Syn.Lett; EN; 10; 2000; 
1500 - 1502 (except 1.2eq of Nal was added to the reaction mixture) using the appropriate 
10 starting materials. 



Ex 


Compound 


M/z 


NMR (DMSO-ds) 


73 


[a-(2-Methylthiazol-4- 

vim efh v1\hflti tvI 1- fr»fi pntrft. 

JT MUX V Hi jXJvELLLijXJ \y>ux3iiyij m 

ketone 


308 


2.50 (s, 3H), 3.0S (dd, 1H), 3.S0 (dd, 1H). 
5 35 (t. 1H1 6 95 (s. lfiTl 7 15 ITTfe 

7.25 (m, 2H) t 7.35 (m, 2H), 7.45 (t, 2H), 
7.55 (t,lH), 8.00 (d,2H) 


74 


[a-(2-Chlorothiazol-5- 

ylmethyl)ben2yl]-(phenyl)- 

ketone 


328 


3.25 (dd, 1H), 3.55 (dd, 1H), 5.15 (t, 1H), 
7.15 (m, 1H), 7.30 (m, 5H), 7.45 (t, 2H), 
7.55 (t,lH), 8.00 (d,2H) 


RE 

32 


[a-(Cyanomethyl)benzyl]- 
(phenyl)-ketotte 


493 

[2M+Na] 


(CDQa): 2.90 (m, 1H), 3.10 (m, 1H), 4.85 
(t, 1H), 7.30 (brm, 7H), 7.50 (t, 1H), 7.90 
(d,2H) 


RE 

33 


[a-(Benzyl)benzyl]- 
(phenyl)-ketone 


287 


3.00 (m, 1H), 3.45 (m, 1H), 5.20 (t, 1H), 
7.10 (m, 3H), 7.15 (m, 3H), 7.30 (br m, 
4H), 7.40 (t, 2H), 7 JO (t, 1H), 8.00 (d, 2H) 


RE 
34 


[a-(Propyl)benzyl]- 
(phenyl)-ketoae 


239 


0.90 (t, 313), 1.25 (m, 2H), 1.80 (m, 1H), 
2.15 (m, 1H)» 4.55 (t, 1H)> 7.20 (m, 1H), 
730 (m, 4H), 7.40 (t, 2H), 7.45 (m, 1H% 
7.95 (d, 2H) 


75 
i 


(5-M6thylfur-2-ylH2-(4- 
ehlorophenyl)- 1 -(pyrazin-2- 
yl)ethyl] -ketone 


327 
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81 



NO. 2941 



84 



7« 


(4-Fluoropbe»ylH2-(2- 


352 


3.25 (dd, IH), 3.60 (dd, 1H), 4.B5 (t, 1H), 




chlorothLazol5-yl)-l -(thien- 




6.95 (d, 1H). 7.15 (t, 3H), 7.20 (s, IH), 7.30 




3-yi)ethyl]-ketoriB 




(m,lH),7.95(m,2H) 



5 (y-Methvl^iriethvlani1inomtehonvlme tTivn.f4-cMoroph^ 

To a stirred solution ofiV-methyl-4-methylaiuHno5ulphonylmethyl (EP 495594; 
I99mg, l.Ommol) in dry THF (1 ml) at -78°C was added a solution of 1.6M n-butyl lithium in 
hexane (1.25 ml, 2.0mmol). The reaction was stirred at room temperature for 1 hour then 
cooled to -78'C end treated with a solution of methyl-4-chlorobenzoate (170mg, l.Ommol) in 
10 dry THF (1 ml). The mixture was stirred at -78°C foi 2 hours then stirred at room temperature 
for 1 hour. The reaction was quenched with saturated ammonium chloride solution (5 ml) and 
water (5 ml) and extracted with ether (2x20 ml). The combined organic extracts were washed 
with brine, dried (MgS0 4 ), filtered and evaporated to dryness. The residue was purified by 
column chromatography using 10% EtOAc in hexane as eluent to give a solid which was 

15 crystallised from ether/hexane to give the title compound (280 mg, 0.83mmol). NMR: 2A (s, 
3H), 3.3 (s, 3H), 4.5 (s, 2H), 72 (m, 2H), 7.4 (m, 4H), 8.00 (d, 2H). 



BEHfflflg 77-78 

The procedure described in Reference Example 35 was repeated using the appropriate 
20 sulphonamide and ester to yield the desired product. 



Ex 


Compound 


NMR/ m/z 


77 ; 
I 


(AT-Methyl-4-ira^^ 
chIOrOphcayl)-ketone 


NMR:3.3(s,3H),3.8(s, 
3H), 4.5 (s, 2H), 6.9 (m, 2H), 
7.4 (m,4H), 8.00 (d,2H) 


78 


(4-Bromo-2-methoxycOT^ 
(4-brorao-2-meBylaminophenyl>ketone 


582 



(IX 71-74; synthesized by reaction 
xnethylaniline in pyridine 
z The base used was LD A. 



10056436, 24-Secr 02 jjjftg?) 



24. DEC. 2002 12:40 GLOBAL IP PATENTS 
100804-2 ^ 

-82 

3 Condensation reaction with 4-bromo-2-msthoxycarl)onylanilinosxalphoiiyiniethyl. 
Example 79 

[a-f4-MethoxvcarbonvlbDnzvnbBnzvl1-fphgnvl)-ketone 
5 To deoxybenzoin (50 mg, 0.25 ramol) in THF (2ral) at 0°C under a nitrogen 

atmosphere was added dropwise a 1M solution of lithium bis(trimethylsilyl)amide in THF 
(0.28 ml, 0.28 mmol). The reaction was stirred at 0°C for 3 hours 30 mins before being added 
dropwise to a solution of methyl 4-(bromomethyl)benzoate (229 mg, 0.28 mmol) in THF (2 
ml) at 0°C under a nitrogen atmosphere. The reaction was stirred in the melting ice bath for 16 
10 hours. Water (5 ml) was added slowly to the reaction* which was then extracted with DCM 
(3x15 ml). The combined organic layers were concentrated in vacuo. The crude product was 
chromatographed on Kieselgel 60, ehiting with 15% EtOAc in fcc-hexane, to give the product 
as a white solid (57 mg, 66%). NMR (300MHz, DMSO-ds) 3.05 (IH, dd), 3.45 (1H, dd), 3.80 
(3H, s), 5.25 (1H, t% 735 (10H, m), 7.75 (2H, d), 7.95 (2H, d); m/z 345. 

15 

Reference Examples 36-37 and Examples 80-91 

The procedure described in Example 79 was repeated using the appropriate starting 
materials. 



Ex 


Compound 


M/z 


NMR (300MHz, DMSO-da) 


RE 

36 A 


(a-Methylbcnzyl)-(4-chlorophcnyl)- 
ketone 


24S 


1.40 (3H, d), 4.90 (IH, q), 7.30 j 
(5H, m), 7.50 (2H, d), 7.95 (2H, d) 


80 


[a-(Benzyl)bettzyl]-(5-bromothien-2- 
yl)-ketone 


371 


3.00 (1H, dd), 3.40 (1H, dd), 5.05 
(1H, t), 7.25 (11H, m), 7.95 (IH, d) 


RE 
37 


[a-(BenzyI)benzylJ-(4-chlorophenyl)- 
ketone 


321 


3.00 (1H, dd), 3.45 (1H, dd), 5.20 
(1H, t), 7.20 (10H, m) t 7.50 (2H, 
d), 8.00 (2H,d) 


81 


(1 -Phenyl-3-morpholinoprop-2-yl)- 
(thien-2-yl)-ketone 


316 


2.30 (2H, m), 2.45 (3H, m), 2.65 
(1H, m), 2.85 (2H, m), 3.40 (4H, 
m), 3.95 (IH, m), 7.15 (6H, m), 
7.90 (2H,m) 
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182 


[a-(Benzyl)beiizyl]-(t3aien.2-yI)- \ 
ketone 


293 S 

* 

i 


}.00(lH,ddX 3.40 (lH,dd), 5.05 1 
[IH, t), 7.15 (7H, m), 7.25 (2H, t), J 
7.40 (2H, d), 7.90 (1H. d), 8.05 
(lH,d) I 


1 Ol 

I 83 


(phenyl)-ketone 


288 


3.05 (1H, dd), 3.40 (1H, dd). 525 1 
(1H, t). 7.35 (10H, m), 8,00 (2H, j 
d).8.35(2H,m) J 


84 


[a-(Pyrid-2-ylmethyi)benzyl]- 
(phenyl)-ketone 


28S 


3.15 (IH, dd), 3 65 (1H, dd), 5-50 1 
(1H, dd), 7.35 (11H, m), 8.00 (2H, 1 
d),8.35(lH,d) J 


1 85 


[a-(3-Methoxyoatbonylbeazyl) 
bett2^]-Cpiiciiyi)-Ketoiie | 


313 

rM- 

OMef 


3.05 (IH, dd), 3.45 (IH, dd), 3.80 J 
(3H, s), 5 .25 (IH, t), 7.3 5 (10H, | 
m), 7.70 (IH, d), 7.80 (IH, s), 7.95 
(2H,d) 


1 86 


[a-CPyrid-4-ylmethyi)benzyl]- 
(pnenyij-Ketoiie 


288 


3:05 (IH, dd), 3.40 (IH, dd), 5.30 
(IH, t), 7.35 (10H, m), 8.00 (2H, 
d),8.35(2H,d) 


187 


[a-(2-E&o«yoai*citiyIben2yl)benzyl]- 
j (phenyl)-Ketone 


345 


125 (3H, t), 3.05 (1H, dd), 3.45 
(IH, dd), 425 (2H, <D, 5.25 (IH, t), 
7.35 (10H, J»), 7.75 (2H, d), 7.95 
(2H,d) 


J 88 


I [ot^2-NitroDQnzyijDeiizyij-^n^yij- 
1 ketone 


1 332 


325 (IH, dd), 3.65 OH, dd), 5.20 1 
(IH, t), 7.35 (1 IH, m), 7.85 (IH, 
d),7.95(2H s d) 


I 89 


[a<3-NitK>ber^0b^zyl]-G>he»yl)- 
I ketone 


332 


3.15 (IH, dd), 335 (IH, dd), 5.30 
(IH, t), 7.40 (10H, m), 8.00 (4H, 1 
m) 


190 


j [a-(3-Nitro-6-methoxybenzyl)benzyl]- 
^>henyl)-ketone 


362 


3.10 (lH,ddX 3.40 (lH,dd), 3.85 1 
(3H, s), 5.1S (IH, tX 7.15 (6H, m), 
7.45 (2H,m), 7.95 (5H,m) ] 
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90 


[a-(5-Nitrofijr-2-ylnQethyOb8nzyll- 




3.20 (1H, dd), 3.35 (1H. dd). 535 




(phenyl)-ketone 




(1H, t), 6.50 (1H, d), 7.35 (9H, m). 








8.00 (2H,d) 



K Methyl iodide was the alkylating reagent. 



Example 91 

5 f4-CvapophenoxvmethvlW4-chlomDhenvlVkgtoiie 

2-Bnmio-4 , -chloroaoBtophenone (SOOrag, 2.15tnmol), 4-cyanophenoI (256,4mg, 
2.15mmol) and potassium carbonate (297 ,4rag> 2,15mmoi) were placed in acetone and the 
reaction mixture was stirred and heated at reflux overnight. On cooling, the solvent was 
evaporated in vacuo and the residue was partitioned between EtOAc and water. The organic 
10 layer was separated, dried (MgSO*) and the organics removed in vacuo to give a brown solid. 
This was triturated with a 1:1 mixture of EtO Ac and hexane to give a white solid, which was 
collection by filtration, 327.7mg, 56%. NMS. (300MHz): 525 (s t 2H), 6*95 (d. 2H), 7.45 (d> 
2H), 7.55 (d, 2H), 7.90 (d, 2H); m/z 270 for (M-H)". 



15 
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EaSIBlg 93-125 and Re ference Examnlea 38-42 

The procedure described in Example 92 was repeated using the appropriate starting 



materials. 



[ita (Compound 



93 



94 



95 



(4-EthoxyphenoxymethylM 4 - 
chlorophenyl)-ketone 



(4-Phenylphenoxyniethyt>(4- 
ohlorophenyl>ketone 



(4-Mesylphenoxymethyl)-(4- 
chlorophenyl)-ketone 



96 



\97 



98 



99 



(4-Fluoro-3 -ehlonophenoxymethyl)- 
(4-chlorophenyl)-ketone 



(4-Fluoro-2-chlorophenoxymethyl)- 
(4-chlorophenyl)-ketone 



Wz 



NMR 



ni I 1.30 (t, 3H), 3.90 (q, 2H), 5.05 (b, 
I 2H), 6.75 <m, 4H), 7.40 (d s 2H), 
7.85 (d, 2H) 



323 | 5.05 (s, 2H)> 6.90 (d, 2H), 7.25 (t, 

1H), 7.35 (t» 2H), 7.45 (m, 6H), 7.90 
(d,2H> 



323~ I 2.95 (s. 3H), 5.25 (e, 2H), 6.95 (d, 
(M-H)' 2H), 7.45 (d, 2H). 7.80 (d, 2H), 7.85 
(d,2H) 



29T I 5.20 (s, 2H), 6.80 (m, 1H), 6.95 - 
(M-H)" 7,05 (m, 2H), 7.50 (d, 2H), 7.90 (d, 
2H) 



(4^yanoniethylphenoxymethyl)-(4- 
chlorophenyl)-ketone 



WT I 5.20 (s, 2H), 6.80 (m, 2H), 7.10 (m, 
(M-H)" 1H), 7.45 (dd, 2H), 7.95 (dd, 2H) 



100 



[4K2-Thiazolin-2- 

yI)phfinoxymethyl]-(4- 

chlorophenyl>keton© 



286 | 3.70 (s, 2H), 5.20 (s, 2H), 6.90 (d, 

2H), 7.20 (d, 2H), 7.50 (d, 2H), 7.90 

|(42H) 



(4-Cyanopheaoxym«thyl)-(2,4- 
dichlorophenyl)-ketone 



101 (2-Methylpyrid-5-yloxymethyl)- 
(phenyl)-ketone 



332 1 3.40 (t, 2H), 4.40 (t, 2H), 5.25 (b. 

2H), 6.90 (d, 2H), 7.50 (d, 2H), 7.75 
(d.2H),7.95Cd,2H) 



305" I 5.50 (s, 2H), 7.15 (dt, 2H), 7.65 (dd, 
1HX 7.75 - 7.85 (m, 3H), 7.95 (d, 
1H) 



228 1 238 (8, 3H), 5.62 (s, 2H), 7.14 (d, 
LH), 7.30 (m, 3H), 7.65 (d, 1H), 
7.68 (d, 1H), 8.0 (d, 1H). 8.19 (d. 
IH) 



24. DEC. 2002 12:41 ^BAL IP PATENTS ^ NO. 2941 P. 89 

100804-2 

-86- 



102 


(2-Carbamoylphenoxymethyl)-(4- 
bromophenyl)-ketone 


334 


7.20 (to, IH), 7.40 (o, IH), 7.60 (ttt, 
IH), 7,80 (bs, 1H), 7.95 (dt, 2H>, 
8.05-8.15 (m, 3H), 8.45 (bs, 1H) 


103 

l 


(4-fluorophenoxymethyl)-(4- 
chlorophenyl)-ketone 


264 


5.40 (s, 2H), 6.80 - 6.90 (m, 2H), i 
6.95 - 7.05 (m, 2H), 7.55 (m, 2H), 
7,90 (m,2H) 


RE 
38 


^MapMb-2-yloxymetiiyl)-^plienyl> 
ketone 


261 


5.65 (s, 2H), 7.25 (dd, IH), 730 - 
7.35 (m, 2H), 7.45 (td, 1H), 7.60 (t, 
2H), 7.65 - 7.75 (m, 2H), 7.85 (m, 
2H), 8.05 (m, 2H) 


RE 

39 


(4-^Butylphenoxymethyl>(4- 
chloroph$nyl)-ketone 


303 


1,25 (m, 9H), 1.15 (s, 2H), 6.80 (m, 

IS mm MA y httS mm JkB f AT T*k 

2H), 730 (m, 2H), 7.45 (m, 2H), 
7.95 CM, 2H) 


RE 
40 


(4-Phenylphenoxymethyl>(phenyl)- 
ketone 


289 


5.25 (s, 2H), 7.00 (m, 2H), 7.20 - 
7,25 (m, 1H), 7.40 (t, 2H), 7.50 - 
7.60 (m, 6H), 7.60 (ra, 1H), 8.00 (d, 
2H) 


RE 
41 


(Pbenoxyme%l)-(4-phenylphcnyl)- 
ketone 


289 


5.25 (s, 2H), 6.95 (m, 3H), 7.30 (M, 
2H), 7.40 - 7.50 (m, 3H), 7.60 (m, 
2H), 7.70 (m, 2H), 8.10 <d, 2H) 


RE 
42 


(4-Chloro-2- 

carbanioyIphenoxymeihyl)-(4- 
uuoropiienyl>Keton$ 


308 


5.40 (s» 2H), 5.90 (bs, IH), 6.90 (d, 
1H), 7.20 (m, 2H), 7.40 (m, 1H), 
8.00 (m, 2H), 8.30 (m, IH), B.70 
(bs.lH) 


104 


[2-CiV- 

PhraylcaA amoyl)phenoxymethyl] - 

• li uuiupiit/iiy i ^"itdonc 


350 


5.50 (s, 2H), 7.05 - 7.25 (m, 5H). 
7.40 (m, 2H), 7.50 (m, IH), 8.0& - 

(bs, IH) 


105 


P-CAT-Isopropylcatbainoyi) 

phenoxymethyl]-(4-fluorophenyl)- 

ketone 


316 


1 .35 (d, 6H), 4.40 (quin, IH), 5.40 
(s, 2H), 6.95 (d. IH). 7.10 - 7.30 
(m, 3H), 7.40 (m, 1H)» 8.00 - 8,01 
(m, 2H), 8.30 (d» IH), 8.70 (bs, IH) 
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106 | [2-(iV-lGobutylcafbamoyl) 

phenoxymethyl]-(4-fluoroph6nyl)- 

ketone 



330 1 1.00 (d, 6H), 2.00 (quin, 1H), 3.40 
(t, 2H), 5.40 (s, 2H), 6.95 (fl, 1H), 
7.10 - 7.30 (m, 3H), 7.45 (m, IH>, 
8.00 <m, 2H)» 8.30 (dd, 1H), 8.80 
(ba,lH) 



107 | (2,4-Dichloro-6- 1344 
cafbamoyiphmoxyme1iiyl)-(4- 
fluoroplienyl>ketone 
W | [2-(N,N- \ 1 302 

I DimethylcaibamoyOphenoxymethyl 
)-(4-fluoioplimyI)4cetoiie 



5.40 (s, 2H), 5.80 (bs, 1H), 7.20 (m, 
2H), 7.60 (itt a 1H), 7.95 (m, 2H), 
8.10 (m, 1H), 8.40 <bs, 1H> 



2.90 (8, 3H), 3.10 (8, 3H), 5.30 (6, 
1 2H), 6.80 (d, 1H), 7.05 (t, 1H), 7.20 
(m. 2H), 7.30 (d, 2H), 8.05 (m, 2H) 



109 | (2-Acetylamino-4- 

chloraphenoxymethylM4- 
fluorophenyI)-ketane 



322 | 2.25 (s> 3H), 5.35 (s, 2H), 6.90 (b„ 
1H), 7,00 (dd, 1H), 7.20 (m, 2H). 
7.95 (m, 2H), S.30 (d, 1H), 8.65 (bs, 
1H) 



110 | (2-Carbaxnoylphenoxymethyl)-(4- 
chlorophenyi)-ketone 



290 | 5.40 (s, 2H), 5.90 (bs, IH), 6.95 (d, 
1H), 7.15 (t 9 1H), 7.45 - 7.60 (m, 
3H), 7.90 (m, 2H), 8.30 (dd, 1H), 
8.70 (bs, 1H) 



111 | (2,4-Dichloro-5- 

ac«tylaminophenoxymethyl)-(4- 
fhiorophenyl)-ketone 



356 | 2.20 (s, 2H), 5.35 (*, 2H), 7.10 - 

7.20 (m, 2H). 7.40 (a, 1H), 7.55 (bs, 
1H), 8.10 (m, 2H), 8.20 (bs, 1H) 



112 | (3-Acetylattunophrooxymethyl)-(4- | 302 
ohlorophenyl)-ketone 



2.10 <s, 3H), 520 (8, 2H), 6.70 (d, 
ih\ 6.95 (d, IH), 7.20 - 7.25 M, 
j 2H), 7.35 (bs, 1H), 7.45 (d, 2H), 
7.95 (d,2H) 



113 I (3 -C«rb»moylphenoxymethyl)-(4- 
chlorophenyl)-ketonB 



289 



114 | (3-Acetylaminophenoxymethyl)-(4- 
SuorOphenyl)-ketone 



286 



2.60 (b, 3H), 5.30 (B, 2H), 7.10 (m, 
1H), 7.30 -7.50 (ro, 5H), 7.95 (d, 
2H) 



2. 10 (8, 3H), 5.20 (8, 2H), 6.70 (m, 
1H) 4 6.95 (d, 1H). 7.10 - 7.20 (m, 
3H), 7.30 (m, 2H), 8.05 (m, 2H) 



H,].U-f.W.M.HIgiimCT 
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lid 


£luo£opheayl)-ketone 




5.30 (s, 7.10 — 7.20 (m, 3H), 
7.40 (m, 2H), 7.45 (s, 1H), 8.05 (m, 
2H) 


llCS 


A fiafi nnliM avium aiti ■ i1\ 

v«3 -Aoetyipneiioxynieuiyi 
fluoropheiiyl)-ketone 




2.60 (s» 3H), 5.30 (s, 2H), 7.10 — 
7.25 (m,3H), 7.40 (UH),7.50 (in. | 
1H), 7.60 (in, lh), 8.05 (m, 2H) 


117 


/I jT_~l mt1^_~i_ ■ I i~lj~H~i.1i.-~i. iTjiTir ■ ma, jT.ri« ■ p%\ f A 

\y -4^ipJioiw)pn©iioxy]o^itt.yi j-(4- 
fluorophenyl>ketone 


O 1 £ 

310 


3.15 (t, 4H), 3.85 (t, 4H), 5.20 (s, 
2H), 6.40 (m, 1H), 6.55 (m, 2H), 
7.10 (no, 3H), 8.05 (m, 2H) 


1 to 
llo 


ff\ H if n-mli ril ■ ■ i n ■■! i r»in n u i llii W f A 

QZ*Moipnounopnmoxynicuiyl}'(4- 
fluorqphenyl)-ketone 


314 


3.10 (t, 4H), 3.80 (t, 4H), 5.30 (s, 
2H). 6.85 (m, 1H), 6.95 {m, 3H), 
/ .zu zrij, o-U5 ^na > zri) 


119 


(4-Aoetylaminophenoxyniethyl)-(4- 
fluorophflnyl)-ketono 


288 


2.15 (s, 3H)> 5.20 (s, 2H), 6.85 (d, 
2H), 7.00 - 7.20 (in, 2H), 7.40 (d, 
zu;, a.U5 (m» Z«J 


120 


(4-Chlorophenoxyinethyl)-(3 ,5- 
Qjiiuoropnenyi j-kc cone 


282 (NO 




121 


(2-Moiphoiinomethyl-3,5- 

luine Luyipiis^oxyriiCrLnyi }- ypjiciiy l y- 

ketone 


339 010 




1m 
4 


^A->*r~jvi Dii/niup iieiiu Aymw my i )~ 

(phenyl)-ketone 


■JOB (M J 




123 

8 


(2,4-Difhiorophmoxymethyl)-(4- 
chlorophenyl)-ketone 


2S2 




124 

6 


(2,4,6-Triiodoplienoxyraethyl)- 
(phenyl)-ketono 


590 (Ml 




125 

4 


(2-Metbc«y-4-ptopyl-5- 

bromopheiioxymethyi)-(phenyl)- 

ketone 


362 (M 1 ) 





1 MeCN instead of acetone was used as the solvent. 

2 MeCN at room temperature rather than acetone at reflux was used as the solvent. 

3 Using NaH in DMF as base. 
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4 Using KOH in ethanoL 

5 DMF at room temperature as the solvent 

6 KOH in n-butanol. 



5 Reference Example 43 

f<UMitrnphenpxvmemvlW4-cM^ 

To a solution of 4-nitrophenol (42mg F 0.3nmol) and 4-chlorophenacyl bromide 
(84mg, O.36mmol) in DCM was added MP-COa resin Bolid resins (257mg ? 0.9mmol). The 
reaction was shaken overnight. Scavenging reagents were added (I31mg PS-thiophenol again 
10 a resin, 34 mg MP-CO3) and the reaction was again shaken overnight The reaction was 
filtered and the solvent was removed under reduced pressure. The resulting oil was purified 
by column chromatography (eluting with 10% EtOAc/iBohexane to 50% EtOAc/isohexane) to 
yield an oil (3Smg, 36%). NMR: 7.00 (d, 2H), 7.50 (d. 2H), 7.95 (d, 2H), 8.20 (d, 2H); m/z: 
290(M-H)\ 

15 

EsajBpjSB 126-152 and Reference Examples 44-50 

The procedure described in Reference Example 43 was repeated using the appropriate 



starting materials. 



Ex 


Compound 


M/z 


126 


(4-Men\oxyphenoxymethylH4^ 


275 (M-H)* 


RE 44 


(2-CyanophettOxymemylK^chloTophenyl)-ketone 


270 (M-H)" 


RE 45 


(4-Chlorophenoxymeuyl>(4<Uorophenyl)-ketone 


280 (M-H)" 


127 


(4-ChloTophenoxymefhylK2-methoxyphenyl>ketone 


275 (M-H)" 


128 


(4-ChlorophenoxymemylK3-methoxyphenyl)-ketotie 


275 (M-H)* 


RE 46 


(4-Cmorophenoxymefhyl>(4-me^oxyphen,yl)-ketone 


275 (M-H)' 


RE 47 


(4-Chloraphenoxymemyl>(4-inethylphciiyl)-ketone 


259 (M-H)' 


RE 48 


(4-Chlorophenoxymethyl)-(4-iluorophenyl)-ketone 


263 (M-H)' 


129 


(4-CbJoroph^oxymethyl)-(4-pentylphenyl)-ketone 


317 


130 


(2-Fluorophenoxymettijd)-<4-chlorophaiyl)-ketone 


263 (M-H)" 


RE 49 


(2-Chlorophcno3Cymethyl)-(4-chlorophenyl)-ketone 


280 (M-H)" 


131 


(2-Phcnylphenoxymcthyl>(4-chlorophenyl)-ketone 


321 (M-H)" 


132 


(2^MemylphenoxymethylK4-chlorophenyl)-ketone 


259 (M-H)" 



UK 
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133 


(2-Pr(^ylphenoxymethy2)-(4-chlorophenyI)-ketoii© 


287 (M-H)" 


134 


(3-C^oiAenoxyinfiihyl)-(4-ciaott»phajyl)-ketone 


270 (M-H)" 


135 


(3-Methftxyphenoxym«byl)-(4-cMoK>pliOTyl)-ketone 


275 (M-H)" 


136 


(3-Acetylpheaioxytnethyl)-(4-chlorophenyI)-ketoiiB 


287 (M-H)" 


137 


(3-/-Butylphendxyraethyl)-(4-chlorophenyl)-ketone 


301 (M-H)" 


138 


(4-Acety^heaoxymethyl)-(4-chloa»phenyQ-ketone 


287 (M-H)" 


139 


(4-Cyclopentylphenoxymethyl}-(4-chlorophenyl)-kBtoiie 


313 (M-H)* 


140 


(3-Moipholinopheaoxyraethyl)-(4-chlorophenyl)-ketoiie \ 


332 (M-H)" 


141 


(4-ButylphonaxymethylH4-cMoropheayl)-ketaae 


303 


142 


(4-Moipholinophenoxymethyl)-(4-chlorophcnyl)-kctone 


332 


143 


[4^2-meih<wthCtey)phenoxym^ 


321 


144 


(4-Fluorophenoxymothyl)-(4-fluoropheiiyl)-ketone 


249 


145 


(2-lsopn)pylphenoxym€lhyl)-(4-fluorophenyl).ketone 


273 


146 


(3-Chlorophenoxymethyl)-(4-fluorophenyl)-ketone 


263 (M-H) - 


147 


[3<^^-lM^ylamliio)phettoxymethyl]K4-flTioK>phenyI)- 
ketone 


302 


148 


(3 -Methoxypheriaxymethyl) -(4-fluorophenyl)-ketonc 


261 


i An 

149 


(4-Flaoroplienoxymefliyl)-(4-fluorophenyl)-ketone 


247 (M-H)" 


RE 50 


(4-M^oxyphenoxymethylH4-flw>rophenyO-ketone 


259 (M-H)" 


150 


(4-Butylphc!noxymcaiyl)-{4-fluorophenyl)-ketone 


257 (M-H)" 


151 


(3-Isopropjiph^oxymetiiyl)-(4"fluorophenyl)-kstone 


273 . 


152 


(4-Moipholinophenoxymethyl)-(4-fliioropheayl)-ketone 


316 ; 



Example 153 

fl-Hvdigxymethvfovrid-S-vl^^^ 

(A*-Oxy-2-methylpyrid-5-yloxymethyl)-(phen>1)-ketone (Method 19; 4.72g, 
5 19.4mmol) was dissolved In DMF (15ml) then chilled in an ice bath before the addition of 
trifluoro acetic anhydride (15ml). The solution was stirred at room temperature overnight. 
DCM (100ml) was added and reaction was carefully quenched with 2M sodium carbonate. 
The biphasic mixture was stirred at room temperature, and the resultant deep red solution was 
partitioned, the organic layer collected, dried (MgStTXj), and the solvent was removed tin vacuo 
10 to give an oiL This was purified by column chromatography (EtOAc 100% to 2% methanol in 
EtOAo) to give the product (2,64g). NMR (DMSO-d 6 ; 400MHz): 4.50 d, 2H), 5.25 (t, 1H), 

10056436 2»-ftec-02 11:46 I 
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5.80 (s, 2H), 7.35 - 7.45 (m, 2H), 7.55 (m, 2H), 7.80 ft 1HJ, 8.05 (dd, 2H). 8.25 (d, 1H); rate 
244. 



5 n»htBioxvmefl>vlW4-meth vlphenvlV-keton6 

Sodium hydride (oil firee, 1.85g, 77mmol) was added portionwise to phenol (6.6g, 
7Qmmol) in DMF (100ml) at 0°C. When hydrogen evolution ceased, cc-bromo-4- 
xnethylaoetophenone (14.9& 70mmol) was added portionwise over 15 rains. The resulting 
dark aolution was left to stand at 20°C for 4 hours. Water (500ml) was added and the mixture 

10 was extracted with EtOAc (2 x 200ml). The extracts were washed with water (200ml) and 
brine (200mD and dried (MgS0 4 ). The solvent was removed in vacuo to give an oil (16g). 
This was purified by column chromatography (S°/nEtOAc in hexane), and the resultant 
product rcorystallized from hexane (5.44g, 34%). NMR: 2.40 (a, 3H), 52 (s, 2H), 6.9 - 7.0 
(m, 2H), 7.2 - 7.35 (m, 5H), 7.9 (d, 2H); m/z 227. 

IS 

Reference Example 52 

fl-Melihvlbenriimda^ 

(Ben2dmidazol-2-ylthiome^yl)-(4-brornophenyl>ketone (Reference Example 53; 7g) 

was treated with sodium hydroxide (0.9g) in water (10ml). The reaction was stirred and 
20 methyl iodide was added (5ml). An insoluble solid formed which went into a sticky lump, and 
this was stirred overnight, during which it became a brownish colour. The solid was filtered 
under gravity, man stirred with DCM, then filtered under gravity again. The filtrate was 
discarded. The remaining solid was heated with ethanol (50ml), and filtered under gravity. 
The filtrate crystallised on standing overnight and the crystals were collected and dried in a 
25 warm cupboard. NMR (DMSO-d fi ): 3.75 (s, 3H), 5.08 (a, 2H), 7.1 - 7.6 (m, 6H), 7.8 - 8.2 (q, 
2H). 



BafegfiftfifeggaaBissa 

(P^^iTT 1 M a ^1-2-vrtMomeU\v1V(4-bromophenvlVketone 
30 2-Mercaptobenzimidazolo (3g) was suspended in acetone (100ml). 4-Bromophenacyl 

bromide was added and the whole amount set solid. A further 100ml of acetone was added 
and the reaction mixture swirled. The reaction mixture was filtered, to give a solid. Mp 241 - 
245°C. 
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Exanrole 154 

a-Methvlimidazol-2 -vlthiome^ 

4-Chloro-a-biomophenyl acetophenone (2.338g) and l-raethyl-2-mercaptoimidazole 
5 (1.14g) were dissolved in ethanol (50ml) and the reaction was stirred for 30 hours. The 
reaction was cooled in ice and quenched with 10% sodium acetate solution (80ml). The solid 
was filtered off to give 2 g product Hub was reorystallized to give 140mg. Mp 68 - 70 B C; 
NMR 3.6 (s, 3H), 4.50 (s» 2H>. 6.9 - 8.0 (m, IK). 

10 Example 155 

fPvrimidin-2^vlthioitiethv^-f4-bTomop'henvn-ketonB 

The procedure used above for Example 1 54 was repeated using 4-bromo-a- 
hromophenyl acetophenone and 2-mercatopyrimidine to give the title compound. NMR 
(400MHz, DMSO-ds): 5.00 (a, 2H) ? 7.40 (m, 1H), 8.00 (ra, 2H), 8.20 (m, 2H), 8.80 (d, 2H); 
15 m/z309. 



Example 156 

ftt-W-fEfcvlWtoomomap 

To [a<emylamino)benzyl]-(phenyl)-kelJone (Organic Reactivity (Tartu) (1984), 21(4), 

20 41 8-27; O.Smmol) was added DCM (3ml), followed by triethylamine (2mmol) in DCM (1ml). 
The mixture was vortexed for 10 seconds. 6-Bromonapth-2-ylsulphonylchloride (O.Smmol) in 
DCM (1ml) was then added. The reaction mixture was stirred at room temperature for 5 
hours. The reaction mixture was washed with 2M hydrochloric acid (2 x 2ml) then water 
(2ml). The organic layer was separated in a Savant centrifugal evaporator to give the product 

25 (1 12.6mg). M/z 507 (M-H)\ 



Reference Example §4 

< r A r -M6thvI-4-ohloroflni1innmP^ vlVf4. c h]oTODhenvn-ketQne 

2 -Bromo-4'-chloroacetophenone (233mg, l.Ommol) was added to a solution of 4- 
30 chloro-tf-memylariline (295mg, 2. Immol) in elhanol (8ml) and the mixture was stirred at 
room temperature overnight The solid was filtered, washed with cold cthanol and dried to 
give the title compound as a solid (160mg, 0.55mmol). NMR : 3.1 (s, 3H), 4.7 (s, 2H), 6.6 (d, 
2H), 7.1 (d, 2H), 7.4 (d, 2H). 7.9 (d, 2B); m/z 294. 
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Fvflmplcs 157-160 

The procedure described in Reference Example 54 was repeated using the appropriate 
starting materials to obtain the compounds described below. J 



Ex 


Compound 




NMR 


157 


(JV-Methyl-4- 

methyiarrilmomethyl)-C4- 

chJorophenyl)»ketone 


274 




158 


methylanilmometbyl)-(4- 
ohlorophenyl)-ketone 


290 


3.0 (s, 3H>, 3.7 (s, 3HV 4.6 (a, 

2H),6.7(d,2H),6.8(d,2H), 

7.4(d t 2H),7.9(d,2H) 


159 


(W-IsopropylyanilinomethylH4- 
cbloropnenyl)-ketone 


288 


1.2(d,6H),4.2(m,lH), 4.6 
(s,2H) P 6.6(d l 2H) J 6.7Ct, 
1H), 7.1 (m, 2H), 7.4 (d, 2H), 
8.0(d,2H) 


MO' 1 


(JV-Wemylamunomeliiyl)-(4- 
iodophenyl)-ketone 


352 





5 1 Solvent used was dioxane not ethanol. 



Brfwaitt Example 55 

To a solution of 4<4-pyridyl-l-pipCTaziDyl)-ben2aldehyd6 (WO 9728128; l.Og, 
10 3.7Sromol) and 4-methylacetophenone (503mg, 3.75 mmol) in ethanol (25ml) was added 
concentrated aqueous sodium hydroxide solution (2 drops) and the mixture was stirred at 
room temperature overnight. The precipitated solid was filtered, washed with a small amount 
of cold emanol, dried, taken up in ethanol (100ml) and hydrogenated over 10% Pd on 
charcoal. The catalyst was removed by filtration and the ethanol evaporated to leave a residue 
15 which was crystallised from BtOAc/hexane to give the title compound as a solid (320mg, 
2.6mmol). Mp 1 14-1 15°C; C25H27N3O Tequires C; 77.9%; H;7.1%; N;10.9%; found C; 77.6%; 
H;7.1%; N;10.5%; m/z 386. 
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Example Ifit 
W-Mesvl^cvanoaniliM^ 

Sodium hydride (80mg of a 60% dispersion; 2.0mxnol) was suspended in DMF (2ml) 
and treated with 4-methanesulphonamino- 1 -benzonitrile (400mg, 2.04mmoi> at Q°C under 

5 argon. The mixture was stirred for 20 minutes then treated with a solution of 2-bromo-4'- 
Chioroaoetophenone (400mg, 1.72mmol) in DMF (2ml). The mixture was stirred at room 
temperature for 2 hows and then poured onto water (60ml). The aqueous layer was extracted 
with EtOAc (3x3Gml), and the combined organic extracts washed with brine, dried and 
evaporated. The residue was purified by column chromatography using 30% EtOAc in hexane 

10 as cluent to give the title compound as a solid SOOmg. NMR (300MHz): 3.2 (s, 3H), 5.2 (s, 
2H). 7.5 (d, 2H), 7.55 (d. 2H), 7.6 (d, 2H), 7.90 (d, 2B); mlz 347 (M-H)". 

Example 162 

(BenzvlVr4-fmorpholinosulnhonvl^phenvl>ketone 
15 To 4-(moipholinosidphonyl)benzoylchloride (Method 20; 869mg-3mmol) in 

dimethoxyethane (IQml) was added bis(triphenylphoBphine)-palladium chloride (211mg; 

0,3nwmol) and activated zinc (392mg; 6mmol). The mixture was degassed under argon and 

with stirring a solution of benzyl bromide (5l3mg; 3mmol) was added over 45 mins. After 

overnight at 20°C the mixture was diluted with EtOAc, washed with aqueous hydrochloric 
20 acid (2M> 25ml) and brine and dried (MgS0 4 ). After concentration the residue was purified 

by chromatography with EtOAc-DCM as eluent to give a solid (524mg-5 1%). NMR; 3.00 (t, 

4H), 3.75 (t, 4H), 4.3 (s, 2H), 7.3 (m, SH), 7,8 (d, 2H) f 8.15 (d, 2H)- 

Example 163 

25 ra-flVXe&oxvme&v^ 

2-(Mefhoxymethylthio)benzoicacid (Method 22; 376mg> 2mmol)» 
dimethylaminopyridine (<510mg> Smmol), l(3-^imethylan±iopropyl)-3-ethylcarbodiixnide 
hydrochloride (400mg, ^lmmol). 4-bromqphenacylamine and hydrochloric acid (525mg, 
2.1mmol) were dissolved in DMF (4ml). The reaction mixture was stirred overnight, 

30 evaporated and EtOAc was added (100ml). The EtOAc was washed with citric acid (3 x 
50ml), saturated sodium hydrogenoarbonate solution (50ml) and brine (50ml) and dried 
(MgS04>. The organic layer was evaporated to yield a yellow semi solid (670mg), This was 
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purified by column chromatography (hexsne: EtOAo 1:1) to give the title compound (219mg, 
28%).M/z396. 



5 r^rara-2-vlcarbm^^^ 

To a solution of (anilinomethyL)-(4-fluorophenyl)-ketone (Reference Example 56 
230mg) in DCM (10ml) was added diisopropyl ethylamine (342>d) followed by 2-thiophene 
oarbonyl chloride (106jil). The reaction was stirred at room temperature for 2 hours, then 
washed with hydrochloric acid (1M) S saturated bicarbonate, water and brine. The organic 

10 layers were dried and evaporated. The solid was triturated with ether to give the title 
compound as a pale yellow solid (250mgs, 73%). M/z 340. 

gggggaSS FMinple 56 
(AtiilinnmeflivlVf4-fluorophenvlVketpne 
15 To a suspension of aniline (910|d) and sodium bicarbonate (B40mg) stirred at room 

temperature in ethanol (50ml) was added 4-fluorophenacyl bromide (2.17g). The reaction was 
stiired for 1 hour and the yellow suspension evaporated. The resultant slurry was taken up in 
water and extracted with EtOAc (2x50mi). The organics were dried, filtered and evaporated to 
give a yellow solid. This was triturated with isohexane to give a cream solid (1 ,45g, 63%). 

20 

Rgfergncg Example 57 
fl.a-Diphenvlp«m-2-vlWphenYlVketone 

To a stirred suspension of finely ground KOH in acetophenone was added Aliquat 
336. The reaction was stirred for 5 mins at room temperature and then benzylbiomide was 
25 added. The reaction was left to stir for 48 hours and then extracted with DCM. The DCM was 
washed with water and brine then dried (MgSCh), filtered and evaporated to yield a yellow 
oil* This material was first purified by column chromatography (50g silica, DCM) then prep 
HPLC to yield the product as an oil (107xng, 4%). NMR (DMSO-d*): 2.75 (m a 2HX 3.00 (m, 
2H), 4.25 (m, 1H), 7.15 (m> 10H), 7.35 (t, 2H), 7.50 (m, 1H), 7.80 (d, 2H). 

30 
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Reference Example 58 

W-MethvH-roethv^ 

To a stirred solution of sodium hydride (60% suspension In mineral oil, SOmg, 
2mmol) in anhydrous DMF (2ml) at 0°C under argon was added W-methyl-p- 

5 toluenesulphonamide (378mg, 2mmol). The reaction was stirred at 0°C for 20 mins and then a 
solution of 4-chlorophenaoyl "bromide (400mg, 1.7mmol) in DMF (2ml) was added. The 
reaction was allowed to warm to room temperature and left to stir for 2 hours. The reaction 
was quenched with cold water (60ml) and extracted with EtOAc (2x40ml), the combined 
organic extracts were washed with brine, dried (MgSQa), filtered and evaporated to give an 

10 oil. This oil was purified by column chromatography (eluting with 20% EtOAc/isohexane) to 
yield the product as a solid (98mg, 17%). NMR(DMSO-dfi): 2.40 (s, 3H), 2.70 (s, 2H), 4.70 
(s, 2H), 7.40 (d, 2H), 7.60 (d, 2H), 7.70 (d, 2H), 8.00 (d, 2H); m/z: 338. 

Example 165 

15 (A^Bthvl^mefevlphenylsulphra 

Using the procedure of Reference Example 58 using the appropriate starting materials 
die title compound was synthesised. NMR(DMSO T d«): 1.00 (t, 3H), 2.40 (s, 3fi), 3.20 (q, 2H), 
4.80 (s, 2H), 7.40 (m» 4H). 7.75 (d, 2H), 8.10 (m, 2H); m/z: 336. 

20 Preparation of Starting Materials 

The starting materials for the above Examples and Reference Examples are either 
commercially available or are readily prepared by standard methods from known materials. 
For example the following reactions are illustrations but not limitations of the preparation of 
some of the starting materials used in the above reactions. 

25 

Method 1 

//-Methoxv-AT-mBthvl-3 -thienvlm ert«m am* H » 

Pyridine (5.0 ml) was added to a solution of N.O-a^methymydroxylanrine 
hydrochloride (3.00 g, 30.88 mmol) and 2-(3-fhienyl)-aoetyl chloride (3.55 g, 25.0 mmol) in 
30 DCM (100 ml) at 0»C. The resultant mixture was stirred at ambient temperature for I hour, 
washed with water (50 ml), dried and evaporated to dryness. The residue was purified by 
column chromatography using 30% EtOAc in hexane as eluent to give the title compound as a 
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liquid (3.2 g, 17.3 mmol). NMR 3.2 (s, 3H), 3.6 (s, 3H), 3.8 (s, 2H), 7.0 (d, 1H), 7. 1 (s, 1H), 
7.2(d,lH). 

Method 2 

5 N-Methoxv-N-methvl-2-tfaiBnvletbanamide 

Pyridine (0.5 ml) was added to a solution of N.O-<limethylhydroxylamine 
hydtochloride (300 mg, 3.08 mmol) and 3-(2-thienyl)-propionyl chloride (435 mg, 2.5 mmol) 
in DCM (10 ml) at O'C. The resultant mixture was stirred at ambient temperature for 1 hour, 
washed with water (5 ml), dried and evaporated to dryness. The residue was purified by 
10 column chromatography using 30% EtOAc in hexane as eluent to give the title compound as a 
liquid (390 mg, 1.96 mmol); NMR: 2.8 (t, 2H), 3.2 (t, 2H), 3.2 (s, 3H), 3.6 (S, 3H), 6.8 (dd, 
1H), 6.9 (dd, IB), 7.1 (dd, 1H). 

Method 3 

15 <3-Bi^oph^ oxvW4-bromobenzvn-lcetone 

3-Bromophenol (15g) and pyridine (12ml) were dissolved in DCM (75ml) and (4- 
bromophenyl)-acetyl chloride, dissolved in DCM (100ml), was added dropwise. The mixture 
was stirred overnight, men the reaction mixture was washed with water, 2M hydrochloric 
acid, 2M sodium hydroxide solution and brine. The reaction mixture was dried and the 

20 solvent removed in vacuo. The residue was purified by column chromatography (100% 
toluene) to give the required product (42g). 

Method 4 

ft Af-TH eOtvl-N-t oc-cvafto^-TnethnvY^gnyyl^in^ 

25 para-amsaldehyde (2.76g, 20mmol) was dissolved in methanol and added over 1 hour 

to a solution of diemyiamine hydrochloride (2.74g, 25mmol) and sodium cyanide (1 .23 g, 
2Smmol) in water (5ml). The solution was stirred at 30*C for 4 hours and then quenched with 
water (100ml) and extracted with ether. The extracts were washed with water, saturated 
sodium metabisulfite solution, water and brine. The solvent was removed in vacuo to give the 

30 product as a yellow oil (3.6g, 8 1%). 
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Mgthod 5 

(2-FluowM-m'flxmromerh^ 

(2-Fltaoro^-trifluoromethytyhmyl)-(jptop-2-yl)-kehme (Method 6) was placed in 48% 
hydrobramic add (10ml), and bromine (1.8ml) was added dropwise over 6 nouns. The 
5 reaction mixture was washed with water to remove excess bromine, and then passed through 
phase separation paper. The reaction mixture was then evaporated to dryness to give a crude 
yield of lOg. This product was used without further purification. 

Method 6 

10 f2-FluoK>^trifluQromet ^vh)hemvl>-( , pTon-2-vn.ketonfi 

l-(l-Hydroxy-2-methylpropyl)-2-fluoro-4-trifluofOrnethyl (Method 7: lOg, 42,7mmol) 
was dissolved in DCM (50ml). Pyridinium chlotoohromate (13.8& W.lmmol) was added and 
the reaction was stirred at room temperature overnight The reaction mixture was filtered 
through diatomaceous earth, triturating the remaining tar with DCM (3 x 30ml) and then 

15 evaporating to dryness. The resulting oil was dissolved in ether, filtering through 

diatomaceous earth, and evaporated to dryness to give a crude yield of 8g. The product was 
used without further purification. 

Method 7 

20 l-n-Hvdroxv^-methvln ropvlV^fluoTO ^-trifliiflrnTnatlnYl 

To "-butyl lithium, (28.5ml) in anhydrous ether (50ml) was added 4-bromo-3- 
fluorobenzotrifluoride (lOg) in ether (50ml), dropwise at -70*C and under argon. The reaction 
was stirred for 15 mins, and a solution of butyraldehyde (2.95g> in ether (20ml) was added, 
and the reaction was stirred for a former 30mins. Acetic acid (10ml) in ether (20ml) was 

25 added while allowing the reaction mixture to warm to room temperature. Water (20ml) was 
added and the solution partitioned. The aqueous layer was washed with ether, the organic 
layers combined, dried and the solvent removed in vacuo to give a crude yield of lOg. The 
product was used without further purification. 



30 
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Method 8 

2-ChloTO>5-acgtvlfhiot)hene 

To a suspension of anhydrous aluminium trichloride (26.58g) in carbon tetrachloride 
(100ml) was added with vigorous stirring acetyl chloride (15.7g) over 20 mins with cooling in 
5 an ice bath The resulting mixture was then treated with 2-ehlorothiophene (23.7g), in carbon 
tetrachloride (25ml), with cooling in an ice bath over a 35 min period. The dark red solution 
was stirred a further 1 hour at 0°C and then poured onto ice/water/hydrochloric acid. The 
organic layer was separated and washed with water, dried and evaporated to give a mauve oil, 
which gradually solidified to a low melting solid (32g). This was used without further 
10 purification. 

Method 9 

l-fl-(4-Chlorophenvn-l-(^^ 

(4-Chlorophenyl)-[l-(l A4-triazol-l-yi)ethyl]-ketone (Method 10; 2.36& lOmmol) 

1 5 was dissolved in toluene (1 5ml), under nitrogen. To this was added a catalytic amount of zinc 
iodide (20Qzng) and trimefhylsilyl cyanide (l*2g 9 1.6ml, 12mmoI) and the reaction mixture 
stirred at room temperature for 2 hours. The mixture was heated 85°C and then left stirring at 
this temperature overnight. After cooling, ether was added to the reaction, and then the 
reaction mixture was washed with brine. The organic layer was separated, dried (MgSOiO and 

20 the solvent removed in vacuo to gave an orange oil. The was purified by column 
chromatography to give the required product. M/z 334 (M*). 



washed. It was Chen freed from solvent using alternating vacuum and argon until dry and 
powder-like, Anhydrous DMF (200ml) was added under argon. A solution of triazole (90g, 
2mol) in DMF (20Qral) was added keeping the temperature between 20 and 30°C by cooling 
with an ioe-bath. This was stirred for about 1.5 h until there was no further effervescence. A 
30 solution of (4-chlorophenyl)-(l-bxomoethyl>-ketone (Method 11) in DMF (250ml) was added 
dropwise with stirring and cooling keeping the temperature between 20 and 30°C. The 
mixture was then stirred at room temperature overnight. The DMF was removed in vacuo and 
die resultant residue was portioned between ether and water. The ether extracts were washed 



25 



(4^1oiophenYl)-ri-fl,2Atri^l-^)ethvlVketone 

Sodium hydride (62,5g 5 50% dispersion, 2mol) was suspended in petroleum ether and 
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with water, dried and the ether removed in vacuo to give a brown gum, A portion was 
triturated with petroleum ether to give a colourless solution which slowly deposited long 
needles. The rest of the material was purified by coMmn chromatography (BtOAo) to give the 
product 



5 

Method 11 

f4>Chlorophenvft-f 1-btomoeflivlVketone 

4-Chloiopropiophenone (122.5g) was dissolved in chloroform (500ml). Bromine 
(2ml) was added and the solution irradiated with a photoflood lamp until reaction began- This 
10 wa» cooled to about 10°C in an ice bath and the remainder of the bromine (35.5ml) was added 
dropwise, reacting almost immediately. After the addition, the ice bath was removed and the 
reaction was left to stand overnight. The reaction mixture was washed with water (2 x 200ml), 
saturated sodium hydrogen carbonate and water. The organic layer was then dried (MgS0 4 ), 
and the solvent removed in vacuo to give the crude product. This was recrystallized from 
1 5 cyclohexane to give the product as white crystals. 

Method 12 

iV^(lBc^o pyQ-MfmesvlWclohe^ lflmiTio 

To a stirred solution of N-isopropylcyclohMylamine (2g, 0.01 4mol) and triethylamine 

20 (1.49g, O.OlSmol) in DCM (80ml) at 0°C was added mesylphloride (1.62g, O.OUmol). The 
reaction was stirred at 0°C for 10 minutes then allowed to warm to room temperature and left 
to stir for a further 30 minutes. The reaction mixture was transferred to a separating funnel 
and diluted to -150ml with DCM. The solution was then washed with hydrochloric acid (2M; 
50ml), water (50ml) and brine (30ml), dried (MgSOj), filtered and evaporated to yield file 

25 product as a clear oil (2.26g, 74%). NMR: 1 .OS (br m, 1H), 1.30 (br d, 8H), 1.60 (br s> 2H), 
1.80 (br s, 6H) f 2.85 (s, 3H), 3.30 (br m, 1H), 3.80 (m, 1H); m/z: 219. 

Method 13 

i^fMgthvlVJy-rmesvnpY rid-^vlamino 
30 To a stirred solution of 2^me<hylamino)pyridine (2g, 0.018mol) and trietfaylamine 

(1.82g, O.OlSmol) in anhydrous DCM (80ml) at 0°C was slowly added mesyl chloride (2.06g, 
O.OlSmol). The reaction was stirred at 0°C for 10 mins then allowed to warm to room 
temperature and stirred for a further 30 mins. The solvent was removed under reduced 



[0056436 24-Dec-02. 11:461 



24. DEC. 2002 12:45 GLOBAL IP PATENTS ^ NO. 2941 P. 104 

100804-2 



-101- 

presaure and resulting solid was partitioned between ether and water. The organio layer was 
separated and reaxtracted with ether. The combined organic layers were washed with brine 
then dried (MgS0 4 ), filtered and evaporated to yield an oil (2.2g, 67%). NMR: 3.00 (a, 3H), 
3.40 (s, 3H), 7.15 (br m, 1H), 7.45 (br m, 1H), 7.75 (br m, 1H). 8.45 (or s, 1H). 

S 

Method 14 

l-fMethvlV4-fmes vllDmerazinB 

To a stirred solution of 1 -methylpiperazine (l g, l Ommol) and triethylamuie (1 . 1 Ig, 
llmmol) in anhydrous DCM (70ml) at 0°C was added mesyl chloride (l.lSg, 1 Ommol). The 
1 0 reaction was stirred at 0°C for ten minutes then allowed to warm to room temperature and 
stirred for a further 30 minutes. The volatiles were removed under reduced pressure and the 
resulting material was partitioned between DCM and 2M NaOH, The organic layer was 
separated and washed with brine, dried (MgSO,), filtered and evaporated to yield an oil 
(9<S2mg, 53%). NMR: 2.35 fc, 3H), 2.50 (t, 4H), 2.75 (s, 3H). 3.30 (m, 4H). 

15 

Method IS 

Af-rMe<hvlVM(mflByy )-4-cMomfliiilifle 

To a stirred solution of 4-cWoro-iV-methylaniline (705mg, 5mmoI) in anhydrous 
pyridine (4ml) at 0°C was added drop wise methanesulphonyl chloride (0.41ml, 5,25inmol). 

20 The reaction was allowed to warm to room temperature and was Btirred for 1 hour. The 

reaction mixture was partitioned between ether (25ml) and 2M hydrochloric acid (30ml). The 
aqueous layer was extracted with ether (2x25ml). The combined organic extracts were washed 
with 1M hydrochloric acid, saturated sodium bicarbonate and brine, dried (MgS0 4 ) s filtered 
and evaporated, The resulting material wag crystallised fiom EtOAc/iso hexane to yield a 

25 white solid (SOOmg, 83%). HMR; 2.85 (s, 3H), 3.30 (s, 3H), 7.35 (m, 4H). 

Methods, 16 -Ig 

The procedure described in Method 15 was repeated using the appropriate anilines to 
replace the 4-chloro-N-methylanilinB to obtain the compounds described below. 

30 
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Ex 


Compound 


NMR 


16 


iV-CM^yl)-iVKinc8yl)-4-iiiBthoxyaniline 


2.80 (a, 3H), 3.30 (a, 3H), 3.80 (s, 3H), 
6.90 (4, 2H). 7.30 (d,2H) 


17 


iV-(Ethyl)-^(mesyl)-4-meftioxyaniline 


1.10 (t, 3H), 2.85 (s, 3H), 2.65 (q,2H[), 
3.80 (s, 3H), 6.90 <d, 2H), 7.25 (d. 2B) 


18 


AKmsByl>4-chloroanilme 


3.00 (a, 3H)» 6.70 (br s, 1H), 7.20 (d, 
2H),7.35(d,2H) 



Method 19 

(V- foy-2-mefhvlpvrid-^^^ 

5 (2-Me%lpjriki-5-yioxym (Example 101; 5.7& 25.1mmol) was 

stirred in DCM (50ml) then chilled in an ice bath before adding mtf a-chloroprax>xybenzoic 
acid (9.5g> 27.<Smmol @ 50%) and the reaction was stiired at room temperature overnight, A 
(hick precipitate formed) this was filtered off and washed with Qther to give the title 
compound. The filtrate was evaporated to give a solid which was washed with ether to give a 

10 second crop of the product {5.22g), 



Mejhod 20 

d^QrphoIinofiulphonyI)benzovlchlQTide 

4^ojpholinosulphonyl)benzoic acid (Method 21; 3*6g; 0.0133mol) was heated at 
IS reflux for 1 0 hours in thionyl chloride (50ml) containing 1 drop of DMF. After concentration 
the title compound was obtained as a solid ( 3.54g-92%) which was used without purification. 



Method 21 

A>rMoTDholinosutohonvnbenzoic acid 

20 To a suspension of 4-carboxyphenylsulphonylchloridc (2.2g; (XOlmol) in DCM 

(25ml) was slowly added moipholine (4,35ml; Q.OSmol) at gentle reflux. After 2 hours at 
room temperature the DCM was evaporated off. The residue was acidified with excess of 
aqueous hydrochloric add. The solid was filtered, washed with water and dried under vacuum 
over P 2 0 5 . A solid was obtained (2.2g-81%), NMR (DMSO-d 6 ) 2.9 (t, 4H), 3.6 (t, 4H), 7.8 (d, 

25 2H), 8.2 0.211). 
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Method 22 

2-fMethoxvmgthvltMo^bemoicacM 

To a stirred solution of powdered potassium hydroxide (1.68g, 30mmcl), 
triethylbenzylammonhan bromide (0.23& 10mol%) in dry methanol (40ml) and 
5 brpmochloromethane (40ml) was added a solution of thiosaliclic acid (1 ♦ S4g, 1 Ommol) in dry 
methanol (40ml). The solution was stirred overnight at room temperature under an inert 
atmosphere. Hydrochloric acid (1M; 75ml) wad added and the organics were extracted with 
DCM: ether (1:1). The organics were pooled and washed with brine (SOml) dried (MgSO*) 
and evaporated to yield a pale yellow solid (1.85g» 93%). M/z 197. 

10 

Method 23 

Nf4>Fluorophenvl1-?^ni e t1iri ? fYi^b n T!nH#> 

To a l.OM solution of 4-fluorophenylmagnefiium bromide in THF (24.0 ml, 24.0 
mmol) at 0°C was added a solution of methoxyacetonitrile (L42g, 20.0 mmol) in ether (15 

1 5 ml). The resultant mixture was stirred at ambient temperature for 2 hours and then quenched 
with 1M aqueous hydrochloric acid (40 ml). This mixture was steed at ambient temperature 
for 2 hours and the aqueous layer was extracted with ether (2x40 ml). The combined extracts 
were washed with saturated aqueous sodium hydrogen carbonate solution, britie, dried and 
evaporated The residue was purified by column chromatography using 10% EtOAc in hexanc 

20 as eluent to give the title compound as a solid (2.0 g, 1 1 .9 mmol). NMR 3.5 (s, 3H), 4.7 (s, 
2H), 7.1 (nu 2H), 8.0 (m, 2H). 

Method 24 

r^^PicMotophen^ 

25 (2 > 4-DicM(m>ben2yl>(4^hlorophraiyl)-ketone (Reference Example 1 7; 1 5g, 5Cmmol) 

was stirred in tetramethyldiaminometliane (25ml) and cooled in an ice-bath. Acetic anhydride 
(25mD was added dropwise, keeping the temperature below 40*C, When the addition was 
complete, the ioe bath was removed and the reaction stirred at room temperature for I hour. 
The reaction mixture was poured slowly onto crushed ice in water (500ml) with stirring. The 

30 pmduct precipitated and this was collected by filtration and dried in a dessicator. Mp 90 - 
93°C; NMR: 6,00 (d, 2H), 7.35 (m, 3H), 7.75 (q, 4H). 
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Method25 

P-f4-FlnoronhenvlWinvl^ 

Sodium hydroxide (1 g, 25mmol) was dissolved in a mixture of water (80ml) and 
ethanol (20ml). 4-Trifluoiomethylacetophtmone (3«6g, 20mmol) was added followed by die 
5 rapid addition of 4-fluorobenzaldehyde (2.14ml, 2.4gg, 2Qmmol) during which the 

temperature of the reaction was maintained at about room temperature with a water bath. The 
reaction was stirred at room temperature for 2 hours during which time an oily solid 
precipitated. The reaction vessel was stored in the fridge overnight. The product was filtered 
off, washed with water until the pH was neutral and then recrystallized from ethanol with a 
10 few drops of water 1o give a yellowish Solid (3.25g, 55%). Mp 89 - 92°C. 



Methods 26-29 



The procedure described in Method 25 was carried out using the appropriate starting 
materials to obtain the products described below. 



Meth 


Compound 


Data 


26 


[2-(4-Huorophmyl)vhyiH4 


Mp 135*C 


27 


[2-(4-Chlorophenyl^ 
ketone 


Mp 102*C 


28 


[2<4-Fluorophenyl)vinytH2,4-difluorophenyQ- 
ketone 


Mp75-76°C 


29 1 


[2-(4-Me£hoxyphenyl)vinyl]-(phenyl)-ketone 





1 5 This compound was prepared using lithium hydroxide as the base. 



o 
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Clalma 

1. The use of a compound of formula (I): 




5 (D 

wherein: 

Ring A is selected from aryl or heteroaryl; 

R 1 is selected from halo, nitto, cyano, hydroxy, amino, carboxy, carbamoyl, mercapto, 
sulphamoyl, Ci- 6 aJkyl, Ci^alkenyl, Cknsalkynyl, Cwsalkoxy, C,. 6 alkanoyl, Ci^alkaaoyloxy, 
10 JV^(Cj-eaIkyl)anmio,iVJ^(Ci^alkyl)2amino, Ci^alkanoylamino, 2V-(Ci*alkyl)carbamoyl, 
Ar.JVKC,^alkyl)acarbamoyl, C^alkylS(0). wherein a is 0 to 2, C^alkoxycarbonyl, 
AKCwalkyQsulphamoyl, i^AT-CC^alkyDasulphamoyl, Q-galkylsulphonylamino, carbocyolyl, 
heterooyclyl, carbocyclylC 0 . 6 aIkylene-Y- and hetejwcyclylC(walkylene- Y-; or two R l on 
adjacent carbons may form an oxyCi^aJtoxy group; wherein R 1 maybe optionally substituted 
15 on carbon by one or more groups selected fromR 7 ; and wherein if said heterooyclyl contains 
an -NH- moiety that nitrogen may be optionally substituted by a group selected from R 8 ; 
n is 0-3; wherein the values of R 1 may be the same or different; 
R\ R 3 , R 4 and R 5 axe independently selected fiom hydrogen, hydroxy, amino, cyano, 
C^aHcyl, C M alkoxy, WKCi-4alkyl)ainmo,A:ArKCwaM) 2 ammo, C w allcylS(0). wherein a is 
20 0 to 2. CMalkoxyearbony], carbocyclyl. heterocyclyl, carbocyclyiCi^alkyl and 

heterocyclylC M alkyl; orR 2 andR 3 together form oxo; whereinR 2 , R», R 4 andR 5 may be 
independently optionally substituted on carbon by one or more groups selected from R 9 ; and 
wherein if said heterocyclyl contains an -NH- moiety that nitrogen may be optionally 
substituted by a group selected from R 10 ; 
25 X is -CR U R' 2 -, -S(OX-, -O-, -NR«\ -C(0). -C(0)NR 14 -, -NR l5 C(0)-, -S0 2 NR w - or 

-NR ,6 SOri wherein a is 0 to 2; 
ris 1 or 2; 
4 is 0 or 1; 
p is 0 or 1; 
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Ring B is carbocyclyl or heterocyclyli wherein if said heterocyclyi contains an -NH- 
moiety that nitrogen may be optionally substituted by a group selected fioni R 17 ; 

R fi is a substituettt on carbon and is selected from halo, aitro, cyano, hydroxy, amino, 
carboxy, carbamoyl, mercapto, sulphamoyl, trifluoromethyl, ttifluoromethoxy, Ci^alkyl, 
5 C^alkenyl, C^aDcynyl, CM&lkoxy, Ci^alkanoyl, CMalkanoyloxy, W-(Ci-ialkyt)amiiio, 
JV^Ct-talkylfcamino, C M alkaru>ylamino, JV-(Ci^alkyl)carbamoyl, 
2V;//-(CMalkyl)acarbamoyl, CMalkylS(0) a wherein a is 0 to 2, Ci^ialkoxycatbonyl, 
iV^C M alkyl)Bulphamoyl, iV^V-<C M alkyl)asulphamoyl, C x ^alkylsalphonylaiiiirio f carbocyclyl, 
heterocyclyi, carbocyolylQwalkylene-Y- and heterocyclylQwalkylene-Y-; wherein R 6 may 
10 be optionally substituted on carbon by one or more groups selected from R 1 8 ; and wherein if 
said heterocyclyi contains an -NH- moiety that nitrogen may be optionally substituted by a 
group selected from R 19 ; 

m is 0-3; wherein the values of R 6 may be the same or different; 

Y is -S(OV» -O-, -NR 20 -, -C(0), -C(0)NR 21 -, -NR^CCO or -SOiNR 23 -; wherein a is 

15 0to2; 

r', R 9 and R ia are independently selected from halo, nitre, cyano, hydroxy, amino, 
carboxy, carbamoyl, msrcapto, sulphamoyl, trifluoromethyl, trifiuoromsthoxy, Ci^alkyl, 
Cj^alkenyl, C 2 -4aDcynyl, CMalkoxy, Ci-,alkanoyl, C w aIkanoyloxy, iV"-(Ct^alkyl)amino, 
A/iAT-CCwalkyl^amino, CMalkanoylamino, JY-CC^alM)^ 111 * 0 ^ 
20 ^./^(Ct^alkyliioaTbamoyl, C M alkylS(0) a wherein a is 0 to 2, Ci^alkoxycarbonyl, 

^-(CiHialkyOsulphamoyl, JV",AT-(Ci^alkyl)2Sulphamoyl, Ci. 4 alkylsulphonylamino, carbocyclyl 
and hetereoyolyl; wherein R 7 , R* and R 18 may be independently optionally substituted on 
carbon by one or more R 2 *; 

R n and R 1Z are independently selected from hydrogen, hydroxy, amino, cyano, 
25 Ci^alkyl, Ci^alkoxy, //<Ci^all£yl)amino, N. ^-(CwalkyQ^amino, carbocyclyl, heterocyclyi 
carbocyclylCi^alkyl, heterocyolylCualkyl; wherein R u and R 12 may be independently 
optionally substituted on carbon by one or more groups selected from R 24 ; and wherein if said 
heterocyclyi contains an -NH- moiety that nitrogen may be optionally substituted by a group 
selected from R 25 ; 

30 R 24 is selected from halo, nitio, cyano, hydroxy, amino, carboxy, carbamoyl, 

mercapto, sulphamoyl, trifluoromemyl, trifluoromemoxy, Ci^aUcyl, C^alkenyl, Cwalkynyl, 
CMalkoxy, CMalkanoyl, Cualkanoyloxy, iV-(Ci^alkyl)ammo, JV r > JV-(Ci-4alkyr)?amino, 
CMalkanoylamino, JV-(Ci-4alkyl)carbamoyl, AWCt^alkyflzcarbamoyl. CMalkylSCOK 
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wherein a is 0 to 2, Cwalkoxycarbonyl, ^<Cwalkyl)sulphamoyU MW^Cwalkyl^sulphamoyl 
and Ci^alkylsulpfaonylainino; 



Ci^alkylsirtphonyl, Ci^aOcoxyoarbonyl, carbamoyl. AKCi^lkyl)carbanioyl, 
5 J^AT-(Ci^aIkyl)caibamoyl, benzyl, benzyloxycarbonyl, benzoyl, heterocyclyl and 
pbenylsulphonyl; 

R 13 , R 14 , R M , R 1 * R 20 , R 21 , R 21 and R 23 are independently selected from hydrogen, 
phenyl, d^alkylsulphony] and Ci^alkyl; 

R M is selected from halo, nitro, cyano, hydroxy, triftooromethoxy, trifluoromethyl, 

10 amino, carboxy, carbamoyl, mercapto, sulphamoyl, methyl, eihyi, methoxy, ethoxy, acetyl, 
acetoxy, methylErnino, ethylamino, dimetaylamino, diethyUmino, A^-msthyl-TZ-ethylamino, 
acetylamino, AT-methylcarbamoyl, A'-emyloarbamoyl, i^-dimethylcarbamoyl, 
i^AT-diethylcarbamoyl, Atmethyt-AT-ethyloarbamoyl, methyhhio, ethylthio, methylsulphinyl, 
ethylsulphinyl, mesyl, ethylsulphonyi, methaxycarbonyl, cthoxycarbonyl, 

1 S AT-methylsttlphamoyl, Memylsulphamoyl, /^/V-dimetliylsulphamoyl, AW-diemylsidphamoyl 
or JV-memyl-JV-ethylsulphamoyl; 
or apharmaceutically acceptable salt thereof; 

in the manufacture of a medicament for use in the inhibition of 1 1 pHSD 1 ; 

with the proviso that said compound is not (l-memyl-l-pyrid-3-ylethyl)-(pyrid-3-yl)-ketone. 



R B , R w , R 17 , R 1 * and R 25 are independently selected from Ci^alkyl, Ci^alkanoyl, 



20 
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ABSTRACT 

TTTT.F. rWFMir 4L COMPOUNDS 



5 Compounds of formula <T): 




0> 

wherein variable groups are as defined within; for use in the inhibition of 1 1 pHSDl are 
described. 

10 
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